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ABSTRAK 
MASHOEDAH: Pengembangan Media Pembelajaran yang Terintegrasi dengan 
Instrumen Gaya Belajar untuk Program Studi Elektronika Industri di Sekolah 
Menengah Kejuruan. Disertasi. Program Pasca Sarjana , Universitas Negeri 
Yogyakarta, 2017. 
 
Penelitian ini bertujuan untuk mengungkapkan: (1) bagaimana media 
pembelajaran elektronika industri yang terintegrasi dengan instrumen gaya belajar 
dikembangkan, (2) kelayakan media pembelajaran elektronika industri yang 
terintegrasi dengan instrumen gaya belajar,  (3) pengaruh media pembelajaran 
terhadap prestasi belajar,  (4) pengaruh media pembelajaran terhadap kepuasan 
belajar. 
Penelitian ini menggunakan model penelitian desain dan pengembangan 
(DDR). Prosedur pengembangan menggunakan klaster Specific Project Phases, terdiri 
dari (1) analisis, (2) desain, (3) pengembangan, dan (4) evaluasi. Penelitian 
pendahuluan dilakukan sebagai bagian dari tahap analisis, yang dilakukan terhadap 
dosen/guru dan guru SMK sebagai responden. Prototipe produk diuji pada ahli 
materi, ahli perangkat lunak, dan ahli media yang terkait dengan media pengajaran 
secara keseluruhan, dan melalui tes lapangan kelompok kecil pada sejumlah siswa. 
Data dikumpulkan melalui kuesioner berbentuk skala likert dan dianalisis secara 
deskriptif kuantitatif. 
Hasil penelitian adalah sebagai berikut(1) Media pembelajaran dikembangkan 
melalui penelitian desain dan pengembangan (DDR) dengan klaster Design & 
Development Tools yang menjadi bagian dari klaster utama Product and Tool. (2) 
media pembelajaran layak untuk digunakan tanpa revisi. (3) pada nilai t-test=-6.999 , 
df=21 , dan p-value=0.000. Karena ρ<0.01 secara statistik ada perbedaan yang 
signifikan pada hasil belajar sebelum dan sesudah penggunaan media pembelajaran, 
dengan efek size d=1.49 (d>0.8) yang dikategorisasikan mempunyai efek yang luas. 
(4) Media pembelajaran dapat memberi pengaruh positif pada kepuasan belajar. 
Ditunjukkan dengan aspek materi pembelajaran dikategorikan  baik(81.6%), aspek 
presentasi dikategorikan baik (76,3%), aspek kemudahan dan kepuasan menggunakan 
media pembelajaran dikategorikan baik (65,8% dan 57.9%) dan secara keseluruhan 
media pembelajaran dikategorikan ke dalam baik (76,3%). 
Kata Kunci: Instrumen Gaya Belajar, Media Pembelajaran, Kesadaran 
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ABSTRACT 
 
MASHOEDAH: Developing Instructional Media Integrated with Learning Style 
Instrument for Industrial Electronics Study Programs of Vocatioal High Schools. 
Dissertation. Graduate School,Yogyakarta State University. 2017. 
The study was aimed at revealing (1) how the instructional media of industrial 
electronics integrated with learning style instrument was developed, (2) the feasibility 
of the instructional media of industrial electronics integrated with the learning style 
instruments, (3) the effect of the instructional media on learning achievement, and (4) 
the effect of the instructional media on learning satisfaction.  
The study employed the Design and Development Research (DDR) model. 
The development procedure used the Specific Project Phases Cluster, consisting of 
(1) analysis, (2) design, (3) development, and (4) evaluation. The preliminary 
research was carried out as a part of the analysis phase. The analysis phase started 
with a survey of lecturers/teachers and vocational high school teachers as 
respondents. The prototype of the product was tested by subject matter, software, and 
media experts related to the teaching media as a whole, and through a small group 
field test among a number of students. The data were collected through questionnaires 
in the form of Likert scale and were analyzed descriptively quantitatively.  
The results of the study showed (1) The instructional media was developed 
through the design and development research (DDR) model with the Design & 
Development Tools cluster which served as a part of the Product and Tool research 
main cluster, (2) the instructional media was feasible to use without revision,  (3) The 
study showed a t-value of -6.999, df = 21, and p-value of 0.000. Since p < 0.01, there 
is a statistically significant difference in the learning achievement before and after the 
use of the instructional media, with the effect size of d=1.49 (d>0.8), so the effect of 
the media was categorized to have a large effect. and (4)  The instructional media 
could bring positive effects on the learning satisfaction. It is shown that the aspect of 
material was categorized into  good (81.6%), the aspect of presentation was 
categorized into good(76.3%), the aspect of ease and satisfaction in using the learning 
software was also good (65.8% and 57.9%) and the learning media as a whole was 
categorized into good (76.3%).  
Keywords: Learning Style Instrument, Instructional Media,  Awareness 
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CHAPTER I 
INTRODUCTION 
A. Background 
The problem in learning is the lack of teaching infrastructure. This problem 
becomes a current issue in the Indonesian vocational education. Furthermore, the 
facilities of education are still not evenly distributed in secondary and higher 
education levels. Based on the gap analysis in the final report by the World Education 
Alignment Team Work (2011), “Facilities and infrastructure in vocational graduates 
in relation to the institution, on average, need to be readdressed so that vocational 
students can be facilitated during a practice for their preparation to enter the world of 
work” (Tim Penyelarasan, 2011). In addition, related to facilities and infrastructures 
in vocational schools, Slamet (2011) has stated that “Vocational education should be 
more directed to the demand-driven rather than supply-driven, which is implemented 
through learning things more actual than the textual, more concrete than abstract, 
referring more to the reality of the artifial, more real than the virtual, and this all 
demands proactively vocational education closer to the world of work.” (Slamet, 
2011). Thus, the facilities and infrastructures of learning, including the learning 
media should be as close as possible to the environment in the world of work. One of 
sixteen theorems by Prosser (1950) has revealed that “Vocational education will be 
efficient in proportion as the environment in which the learner is trained is a replica 
of the environment in which he must subsequently work, and effective vocational 
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training can only be given where the training jobs are carried on in the same way with 
the same operations, the same tools and the same machines as in the occupation 
itself.” (Prosser & Quigley, 1950). Finally, if the vocational school does not bring 
their infrastuctures closer to industrial equipment, the vocational education will be in 
a state where they do not want to change their teaching system, meanwhile the 
industrial world runs with their own speed and technologies. Then, the gap between 
supply and demand (e.g vocational school and world of industry) is getting bigger. 
One of several expertise packages in the vocational high schools that aims to 
fulfil the need of middle-level manpower in the industry is industrial electronics. 
According to the National Indonesian Work Competence Standard, known as 
SKKNI, the students’ competence of industrial electronics is the mastery of 
automation and maintenance/repair electronics.  
To reach the competence of Industrial Electronics in vocational schools, the 
instructional media should have the following characteristics 1) Instructional media 
used should be suitable with the students’ learning styles, 2) Instructional media used 
should be close to the work environment and constitute a replication of the tools used 
in industries. Of the industrial electronis instructional media mostly used in 
vocational schools already have those characteristics mentioned above except 
characteristic number one, namely the use of teaching learning media in line with the 
student's learning styles. 
Every individual has his/her own way of learning called learning style. It 
refers to the ways people behave and feel while they learn (Rothwell & Kazanas., 
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1992). It is mentioned that learning style is an innate pattern of an individual or habits 
of obtaining and processing information in the learning situation. The core concept of 
learning style is that every individual has various ways of learning (James & Gardner, 
1995). Pritchard (2009) defines learning style as a particular way in which an 
individual learns, a mode of learning – an individual’s preferred or best manner(s) in 
which he thinks, processes information and demonstrates learning (Pritchard, 2009). 
Although it is mentioned that learning style is an individual’s innate pattern, 
in some articles it is asserted that the learning style can change depending on the 
learner’s condition. ECA/European Consortium for Accreditation (2012) states that 
“... in any case the learning style of an individual can change from time to time” 
(ECA, 2012) Barbe & Milone (1981) and Ramírez & Castenada (1974) in Reid 
(1987) state that “learning styles can change as the child develops“ (Reid, 1987). 
Talking about the fact that the learning style of an individual can change, Cassidy and 
Eachus (2000) point to an evidence that indicates that learning styles change in 
response to learning environments and that students report using different styles 
under different circumstances (Cassidy & Eachus, 2000).  
Many learners cannot identify what learning styles they employ and which 
learning style they prefer during the teaching and learning process, whether in the 
forms of video, audio, writing, or physical movements. When using a text only full of 
writing, without realizing what his real learning style is and maybe due to the limited 
materials in the form of text, an auditory type learner who forces himself to learn by 
using textbooks, will get bored easily. In this way the uniqueness of this learning 
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style is not maximally employed by the individual as a learner. According to Kolb 
and Goldman (1973) everyone can uniquely develop learning styles which have 
strengths and weaknesses (Kolb & Goldman, 1973). Similarly, the understanding of 
style and preference will sometimes be gained from the learners’ self reflection on 
their learning, and at some other time will be gained by combining their good and bad 
experiences in learning. Teachers can help them by observing and advising them as 
well as challenge them to think about what they like and dislike in learning (Smith & 
Dalton, 2005). 
On the teachers’ side, the uniqueness of learners’ learning style has not 
become an important consideration for most of them. The way how they teach in the 
class indicates this. What teachers commonly do when starting to teach in the 
beginning of the semester is just having an introduction, telling what materials to 
learn, and directly teaching. The uniqueness of the learners’ learning styles serve only 
as knowledge for them, and is not implemented in the teaching strategies. Only few 
teachers start to teach by exploring the students’ learning styles.  
It is necessary for teachers to identify the learners’ learning styles when 
starting a teaching and learning process because by doing so they can determine an 
appropriate method, process, and media. In the conclusion of their research, Felder 
and Spurlin (2005) have shown that the index of learning styles has two principal 
applications. The first is to provide guidance to instructors on the diversity of learning 
styles within their classes and to help them design instruction that addresses the 
learning needs of all of their students and the second is to give the individual students 
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insights into their possible learning strenghts and weakness (Felder & Spurlin, 2005).  
A learning style instrument is required to identify the learners’ learning style. 
The application of one or more learning styles instruments will provide them with 
extra information they can use in designing the lessons (Hawk & Shah, 2007). 
However, many teachers do not apply the learning style instrument as a tool to find 
out their students’ learning styles. Nowadays most of the teachers in the higher 
education level adopt a teaching style that combines (1) the ways they prefer to learn 
and (2) approaches to teaching they see effective for their own learning in their higher 
education programs (Hawk & Shah, 2007). 
Models of assessing learning styles have been developed and today there are 
more than 70 schemes of learning style (Coffield, Moseley, Hall, & Ecclestone, 
2004). Those instruments have strengths and weaknesses. Mostly the learning style 
assessment is conducted by giving questionnaires in the form of hardcopy to the 
students though some are conducted online, or even only by observing what students 
like and dislike in the teaching.  
The students’ learning style in the teaching and learning process will influence 
the teachers’ use of media because students learn more effectively when content 
drives the choice of modality (Jolly T. Holden & Philip J.L. Westfall, 2010). The 
learning style that does not suit the demand of the field will affect the students’ social 
adaptation to the educational institution (Kolb D. A., 1981). The classical 
instructional media used by the teachers, such as a blackboard, slide projector, video, 
etc certainly cannot fulfill the criteria of “one size for all” because they have the 
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nature of “One size doesn’t fit for all” due to their partial characteristic, especially 
when, in using them, the teachers do not consider the students’ learning style. 
Consequently, the media used are not in line with the students’ learning styles. 
Regarding this, the instructional media used should be suitable with the students’ 
learning styles.  
In response to the fact, this study aims to integrate learning style instruments 
and instructional media. The integration between learning style instruments and 
instructional media is implemented in the form of computer-based instructional 
media. 
B. Problem Identification. 
Based on the discussion above, the research problems can be identified as 
follows: 
1. Many learners cannot identify what learning styles they employ and which 
learning style they prefer during the teaching and learning process. 
2. The uniqueness of learners’ learning styles has not become an important 
consideration for most teachers. 
3. Many kinds of instructional media used by teachers are not designed to suit the 
students’ learning styles. 
4. Many kinds of instructional media used by teachers are not suitable with students’ 
preferences. 
5. Many teachers are  not aware of students’ learning styles. 
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6. Many teachers are not familiar with the term of “learning style.” 
7. Many teachers do not know when to the students’ learning styles to help them 
determine appropriate teaching methods, processes, and media. 
8. Many teachers do not know how to assess the students’ learning style. 
9. Many models of instrument to asses students’ learning style have developed by 
researcher, what do teacher usually use the learning style instrument to asses 
students’ learning style. 
10. Many teachers have not been well informed about known what learning style 
instrument to use.  
11. Many teachers do not apply the learning style instrument as a tool to identify the 
students’ learning styles. 
12. Vocational high schools lack facilities and infrastructures including instructional 
media. 
13. Many teachers do not know how to bring the instructional media as an industrial 
tool closer to the real environment. 
14. There are no instructional media integrated with the student's learning styles. 
15. Many teachers do not know how the learning style instrument can be integrated in 
the instructional media to suit the students' learning styles for the same content of 
the subject matter. 
C. Problem Limitation 
Based on the background and the problem identification, the problem 
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limitations are as follows: 
1. Instructional media is integrated with the student's learning styles instrument.  
2. The instructional media of industrial electronics consists of a programmable logic 
controller - a part that is usually used in the industry to control a machine.  
3. Moreover, Barsch Learning Style Inventory (BLSI) instrument will be used to 
assess the students’ learning styles.  
4. In this study the term of industrial electronics is defined as the package of 
expertise under the electronics engineering program in vocational schools. 
D. Formulation of the Problem 
Based on the background, problem identification, and problem limitation, the 
problems are formulated as follows: 
1. How is the systematic procedure in the developtment of the instructional media? 
2. How feasible is the product of the instructional media integrated with the learning 
style instrument? 
3. How much the effect of the instructional media to students’ learning 
achievement? 
4.  To what extend the effect of instructional media to learning satisfaction? 
E. Research Objectives 
In line with the above discussions, the research objectives are formulated 
follows: 
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1. to reveal how the instructional media is developed. 
2. to find out how feasible it is to use the instructional media of industrial electronics 
integrated with the learning style instrument in vocational schools. 
3. to find out the effect of the instructional media to students’ learning achievement. 
4. to find out whether such an instructional media brings positive effects on the 
learning satisfaction. 
 
F. Product Specification 
The products of this study are learning models, instructional media, learning 
modules and operating instructions of instructional media with the following 
specifications:  
1. The instructional media produced is in the form of the integration of the learning 
style instrument and the instructional media of industrial electronics.  
2. The instructional media can cover some media to solve the problems of 
differences in the students’ learning styles. 
3. The instructional media equipped with a teaching module is used to improve the 
competences of the industrial electronics students in vocational schools.  
4. The instructional media is designed based on the curriculum of industrial 
electronics.  
5. The instructional media consists of  basic theory of programmable logic controller 
10 
 
as one of the teaching materials of Industrial electronics. 
6. The concept of integrating the learning style instrument and media can be 
implemented in other teaching materials. 
G. Development Significance 
The study is expected to contribute an alternative in developing the 
instructional media which can solve the problem of students’ different learning styles. 
Specifically,  the instructional media can be implemented in the teaching of industrial 
electronics to improve the knowledge and competences of the students of the 
Industrial electronics of the Electronics/Mecatronics Study Program both in the 
theory and practicum classes. Moreover, the research can benefit the world of 
education and the following parties as ideas, guidelines, considerations, and 
evaluation. 
1. Teachers 
The study provides teachers with an alternative of finding out and paying 
attention to the students’ learning styles so that they can understand the learning 
materials based on their learning preferences to achieve the competences in the 
learning process. 
2. Teacher Training Institutions 
The research findings can contribute ideas to the instructional media 
development to achieve the students’ competences as the goal of learning is to deliver 
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the materials in the learning process more easily. 
3. Government (Ministry of Education and Culture) 
The research findings are expected to help the government implement the 
policies in achieving the competences of the vocational students in the industrial 
electronics to be absorped in the world of work. 
H. Assumptions and Limitations of Development 
An assumption is a statement considered to be true; therefore, a basic 
assumption is based on the truth believed by the researcher. The following are the 
assumptions and limitations of the research.  
1. Assumptions of Development 
1. If the instructional media of industrial electronics is developed to achieve the 
competences by considering the students’ different learning styles, it will 
significantly influence the achievement of the students’ competences. 
2. If  the instructional media is operated by one student, it will be more effective. 
However the instructional media can be operated by other students alternately. 
2. Limitations of Development 
The development of the instructional media in this dissertation research is 
limited to the following: a) The learning materials in the instructional media are the 
materials of industrial electronics and can be developed for other learning materials; 
b) The teaching module is specified for the materials developed as the subject of this 
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research; c) The instructional media of industrial electronics is developed in the form 
of instructional media and trainer kit integrated with the learning style instrument of 
the students; d) The learning style instrument used in the implementation is Barsch 
Learning Style Inventory (BLSI); e) Instructional media is teaching software which is 
developed by using the software of Visual Basic 6.0 and some tools of other 
development softwares; f) The teaching software is operated offline. 
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CHAPTER II  
LITERATURE REVIEW 
A. Theoretical Review 
This section discusses the theoretical review related to the development of 
instructional media of industrial electronics integrated with the learning style 
instrument. The theoretical review is constructed from the general theoretical review 
related to the vocational education and the problems, industrial electronics and the 
competences to achieve, learning styles and the instruments up to more specific 
things about the instructional media that is developed as well as other studies relevant 
to this study. 
1. Current Issues on Vocational Schools 
Vocational High School is one of vocational education units at the secondary 
education level. It serves the function of preparing manpower needed by the business 
and industrial world. The vocational education issues and main problems faced by 
Indonesia in the era of global competition today are the low quality of human 
resources. This contributes to the high rate of unemployment. It can be seen from the 
number of graduates of vocational education institutions who are not able to enter the 
labor market. In February 2014, the Open Unemployment Rate (OUR) for a high 
school education occupied the highest position as much as 9.10 percent, followed by 
Open Unemployment Rate of junior high school at 7.44 percent, and 7.21 percent of 
vocational high school, of the total the number of unemployed in February 2014 
 
amounted to 7.2 million people
Table 1. The Open Unemployment Rate 
Based on the Highest Education Level They Finish
  
The low quality of human r
education is influenced by several factors including the
facilities and infrastructures. This was revealed in the report of the Strategic Plan of 
the Directorate General of Secondary Education 
units do not have the minimum infrastructure
learning processes. The limited facilities and infrastructure
imbalanced quality of learning outcomes of students 
has shown that the attributes of the number and completeness of practicum facilities 
and infrastructures have the la
 (Statistik, 2014). 
of People of 15 Years Old and up. 
 (Statistik, 2014)
esources as a consequence of the low quality of 
 inadequate availability of 
stating that most of the educational 
s absolutely required for the quality of 
s have resulted in the 
of educational units. The report 
rgest negative gap value       (-0.75 of all attributes
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Figure 1. The Analysis on the 
 Vocational Schools 
 
In the report it is also stated that all attributes, attributes of the number and the 
completeness of the practicum facilities and infrastructures,
value, -0.75. It indicates that the facilities and the infrastructures in the vocational 
schools need to be addressed, in order to prepare 
to the world of work. 
Table 2. Attributes in the Survey on the Institutions’ Interest and Satisfaction 
Level. (Tim Penyelarasan, 2011)
 Attribute Colour 
 
A 
1  Duration of the education program
2  Suitability of the curriculum with the industrial 
3  Availability of the softskill teaching in the educational institutions
B 
1  Contribution of the educational institutions in providing the places for the industrial internship
2  Suitability of the places of the industrial internship 
3  Time available for the industrial internship
4  Supervision by teachers during the industrial internship
5  Evaluation of the results of the industrial internship done routinely
C 1  Teachers’ competence in teaching hard 2  Teachers’ competence in soft skills related to how to deliver, to motivate, etc
D 
1  Quantity and completeness of the classroom facilities and infrastructure
2  Quantity and completeness of the practicum facilities and infrastructures
3  Suitability of practicum facilities and infrastructures with the condition in the 
Total Gap between Graduates and Institutions of 
(Tim Penyelarasan, 2011) 
 show the biggest gap 
the students’ skill before they
Note 
 
development 
 
 
with the expertise field 
 
 
 
skills 
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 Attribute Colour 
industrial world
E 
1  Availability of job fair service in the educational institutions
2  Competence of the staff of job fair service in fulfilling students’ needs
3  method used by the job fair in informing job vacancies to students
 
 
 
Meanwhile, the suitability 
industry show a large gap between them.
plan of the Directorate General of Secondary Education are 
 
 
Figure 2. The Analysis on the Gap between Business and Industrial Worlds 
(DUDI) to the Institutions (Tim 
 
The analysis on the gap between the business world as well as industrial world 
and the total of vocational schools also 
of the business and industrial worlds as well as institutions 
 
Table 3. The Attributes of the Survey of Interest and Satisfaction of the Business 
Note 
 
 
 
 
of vocational curriculum and the development
 The data from the report of the strategic 
as follows: 
 
Penyelarasan, 2011). 
indicates that the interest and satisfaction level 
shows a negative gap.
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and Industrial Worlds to the Institutions. (Tim Penyelarasan, 2011) 
Attribute Colour Note 
 
A 
1  Availability of cooperations between the business and industrial worlds (a) 
2  Availability of coordinations in terms of joint evaluation and curriculum development between educational institutions and business and industrial worlds 
B 1  Duration of educational programs 
2  Suitability of the curriculum and the development of industry 
3  Appropriate portion for the hard skill and soft skill (b) 
C 
1  Time availability for the practicum in the industry 
2 
 Evaluation of the practicum done simultaneously by the educational 
institutions and the business and industrial worlds where the practicum is 
conducted. 
 
It means that there is no attribute showing satisfaction. Of all attributes, 
attribute B2 (see figure 3 and table 3 above) as an attribute of the suitability of the 
vocational curriculum and the development of industry has shown the biggest gap (-
07.8). It means that the average of vocational school curriculum has no suitability 
with the development of industry. 
Based on the data it can be assumed that our vocational education system has 
not been able to produce human resources with the qualities expected by the business 
and industrial worlds yet. The quality of human resources can be a primary cause of 
the low competitiveness of the local products. Inadequate skills, relatively low 
honesty and discipline, and minimum innitiative characterize the Indonesian workers. 
The low productivity can be a good reason for the very low minimum pay. 
Such problems in the vocational education result from some factors, one of 
which is the curriculum of the vocational school being implemented unsuitable with 
the need of the industrial world. The curriculum of the vocational high school is 
discussed  in the following section. 
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2. The Curriculum of Vocational High School 
The curriculum implemented in vocational high schools refers to two 
curricula. The first is Curriculum 2006 known as Education Unit Based Curriculum 
which was implemented in schools before they were assured to move to the new 
curriculum, Curriculum 2013. The second one used as a reference in a number of 
vocational schools is Curriculum 2013. This curriculum is still under revision. It is 
now being implemented only in some schools as pilot schools. 
The approaches adopted in the 2006 Curriculum of Vocational School are (1) 
academic approach; (2) life skills approach; (3) competency-based curriculum 
approach; (4) broad-based curriculum approach; and (5) production-based curriculum 
approach. With the employment of the approaches the vocational school graduates 
can work either independently or respond to the available job vacations, have skills 
suitable for the demands of the work field, and can accomodate and anticipate the 
development of research and technology. 
Curriculum 2013 adopts an approach that strengthens the learning process and 
authentic assessment. This approach is employed to achieve the competences of 
value, knowledge, and skill. Strengthening the teaching and learning process is 
carried out through the scientific approach through which the students are encouraged 
to have better abilities in observing, questioning, experimenting/collecting data, 
associating/analyzing, and communicating. 
Departments in vocational schools are divided into a number of 
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specializations, in which there is one or more expertise fields each of which consists 
of one or more expertise study program. Each expertise study program consists of one 
or more expertise competences. Vocational schools organizing the secondary 
vocational education has a spectrum of specializations divided into some vocational 
fields. In Curriculum 2006 the use of this spectrum is based on the Decree of the 
General Director of Primary and Secondary Education Management Number 
251/C/KEP/MN/2008, where expertises are classified into six expertise subjects, 
namely (1) technology and engineering; (2) information and communication 
technology; (3) health; (4) arts, crafts, and tourism; (5) agricultural business; and (6) 
business and management.  
Each expertise field consists of study program, and each study program 
consists of expertise competences (Mandikdasmen, 2008). In Curriculum 2013 
vocational schools consist of 9 expertise fields which include (1) technology and 
engineering; (2) information and communication technology;  (3) health; (4) 
agricultural business and agricultural technology; (5) fishery and marine; (6) business 
and management; (7) tourism; (8) fine art and craft; and (9) performance art 
(Kemendikbud, 2013) (PP, 2010).  
The figure below shows the position of the industrial electronics expertise 
package in the structure of Curriculum 2013. 
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The expertise field of technology and engineering in Curriculum 2013 is 
divided into 45 study programs and 141 groups of expertise package specialization, in 
which industrial electronics is one of the choices in the expertise package in the 
electronics study program. 
Table 4. Groups of Secondary Vocational Education of Curriculum 2013. 
(BPSDMPdanPMP, 2013). 
No 
Expertise 
Subject 
(8) 
Expertise Study 
Program 
(45) 
Expertise Package 
(141) 
1 Technology and Engineering 
… … 
  17. Electronics Engineering 57. Audio Video Engineering 
  … 58.Industrial Electronics 
Engineering  
   59. Mechatronics Engineering 
   60. Autrotonics Engineering 
   --- 
The subjects in the structure of Curriculum 2013 for vocational high schools 
Expertise Field: 
Technology and Engineering 
Study Program 
1. ... Engineering 
Study Program 
17. Electronics 
 
Study Program 
45.  ... Engineering 
Expertise Package 
Mechatronics 
(59) 
Expertise Package 
Autotronics 
(60) 
Expertise Package 
Industrial Electronics 
(58) 
Expertise Package 
Audio Video  
(57) 
Figure 3. Grouping of Expertise Field, Expertise Study Program, and Expertise 
Package in the Structure of Curriculum 2013 for Electronics Study 
Program. 
21 
 
are divided into compulsary and optional (vocational specialization subjects). The 
compulsary ones are obliged to have core competences/basic competences with the 
same substances as those in nonvocational schools (senior high schools). The 
similarities are related to the basics of knowledge, skills, and values. The vocational 
specialization subjects constitute a way of classifying the vocational students based 
on what expertise they prefer. It is conducted in X/XI of the vocational school’s 
academic calendar. The choice of specialization subjects is also a way of exploring 
the materials more specifically and thoroughly. For instance, those who choose the 
Industrial Electronics expertise package  will get  it in the form of subjects relevant to 
the industrial electronics. 
The deeper understanding materials of the Industrial Electronics Engineering 
expertise package is delivered through some subjects. The subjects are determined by 
the General Director of Secondary Education of the ducation and Culture Ministry  to 
adjust them with the advancement in technology and the need of the business and 
industrial worlds. The subjects are (1) Electronic Circuit, (2) Data Communication 
and Interface, (3) Sensor and Actuator, (4) Controller System Engineering, (5) 
Robotic System Engineering, and (6) Production and Maintenance of Electronic 
Equipment.  
Some industrial electronic subjects are challenging for the teachers to always 
update their knowledge because the contents of the subjects are closely related to the 
very fast development of science and technology. The mastery of the materials and 
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the appropriate use of instructional media will facilitate them to transfer the 
knowldege to the students. This will bring impacts to the students’ mastery of the 
materials so the standard of graduate competence can be achieved as expected.  
3. The Competence of Industrial Electronics Specialization 
The Industrial Electronics expertise package as a part of the Electronics 
Engineering Study Program is a part of specialization selection system of the 
vocational high school students aiming at preparing the students to work in the field 
of electronics related to industry. Specifically, the goal of the Industrial Electronics 
expertise package is to equip the students with skills, knowledge, and values to be 
competent in the field of industrial electronics. 
The Indonesian national education system published standards of national 
education to produce students with the expected competences. The national standards 
of education mentioned in Law Number 20 of 2003 serve as the basis for planning, 
implementing, and controlling the education to realize a qualified national education. 
The law states that the national standards of education consist of standard of content, 
standard of process, standard of graduate competence, standards of educators and 
educational staff, standard of facilities and infrastructure, standard of management, 
standard of finance, and standard of evaluation.  
To see what competences to achieve in the teaching  of industrial electronics,  
the standard of graduate competence, standard of content, and the standard of process 
are reviewed in this dissertation. 
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a. Standard of Graduate Competence 
Standard of graduate competence constitutes competences that must be 
mastered by students after completing all instructional programs in a certain level of 
education. The students do not have the right to get a statement that they graduate 
from the education unit and the government if they do not master the competences 
stated in the standard yet. The standard of graduate competence is stated in 
Regulation of National Education Minister Number 23 of 2006 as the elaboration of 
the National Education Standard. The document contains the standard of graduate 
competence of each education unit, standard of graduate competence of subject 
groups, and standard of graduate competence of a subject (Kemendiknas, 2006).  
The standard of graduate competence of a subject is elaborated into the 
standard of competence which describes the generic competences of knowledge, 
skills, and values that the students have to master in relation to certain learning 
materials in a certain semester. The standard of competence is then elaborated into 
the standard of competence that describes the specific competences that have to be 
mastered by the students in relation to certain learning materials. 
The following are some of the basic competences to achieve by the vocational 
high school students of the industrial electronics expertise package according to the 
standard of graduate competence of vocational high schools based on Curriculum 
2013.  
Industrial electronics competence refers to the materials related to the 
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fundamentals of electronics and applied electronic technology in the electronic 
system industries, for instance (1) PLC programming using console and computer, (2) 
using the programming language which can interact with I/O in the computer system 
as control, (3) installing sensor, transducer, and actuator to the PLC and computer 
based control system/electronic control, (4) operating the PLC and computer based 
control system/electronics control connected to sensor, transducer, and actuator, (5) 
testing the performance the PLC and computer based control system/electronics 
control connected to sensor, transducer, and actuator, 6) documenting the results of 
programming for the control system/electronic control related  to I/O in PLC and 
computer. 
b. Standard of Content 
Standard of Content contains the coverage of minimum materials and the level 
of minimum competence to achieve the minimum graduate competence in a certain 
level and type of education. It covers the basic framework and structure of the 
curriculum, learning load, curriculum of education unit, and academic calendar 
(Government Regulation Number 22 of 2006). 
c. Standard of  Process 
The Standard of process for primary and secondary levels of education 
according to the Regulation of National Education Minister Number 41 of  2007 is 
mentioned as Standard of Graduate Competence which constitutes the competence to 
perform a task or job after attending a series of learning program. It also mentioned in 
the regulation that the Standard of Competence is the qualification of minimum 
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competences of the students which  describes students’ mastery of knowledge, skills, 
and values expected to achieve at the end of a class and/or semester in a certain 
subject as a reference for developing the competence indicators in a lesson 
(Kemendiknas, 2007).  
In terms of the implementation of Curriculum 2013 in a number of schools, 
this standard is regulated in the attachment of the Regulation of Education and 
Culture Minister Number 65 of 2013. In the regulation it is stated that the standard of 
process is considered as the criteria of the teaching implementation in primary and 
secondary education units to achieve the graduate competence. 
4. Instructional Media  
In the classical view a teaching learning process is a communication process 
between a teacher as an information source and students as the information receiver 
through a communication medium. Communication media are all forms of 
communication channels which can deliver information. All of forms of 
communication channels used in the teaching process is called instructional media. 
Therefore, instructional media can be defined as everything that can be used to 
deliver information on the learning materials in the form of humans, equipment, or 
activities (Reiser & Gagné, 1983). 
Reiser and Gagne (1983) has stated  that the instructional media encompasses 
all the materials and physical means an instructor might use to implement instruction 
and facilitate students' achievement of instructional objectives (Reiser & Gagné, 
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1983) (Reiser R. A., 2001). They include traditional materials such as chalkboards, 
handouts, charts, slides, overheads, real objects, and videotape or film, as well newer 
materials and methods such as computers, android phone cell Applications, the 
Internet, and interactive video conferencing. In general, using instructional media can 
facilitate learning or increase the understanding of material. Instructional media are 
commonly known as teaching and learning aids.  
Instructional media should be directly used by teachers as a necessary 
procedure in the selection process. Therefore, the selection and use of media should 
be completely right to support the effectiveness, efficiency and appeal of learning so 
that the desired goal can be achieved.  
Instructional  media which used to be a single media  develops as instructional 
media integrated with other  kinds of media which is later known as multimedia. The 
development of multimedia contradicts that of single media which usually only uses 
basic computer displays in the form of texts or paper print out, projector slides or 
products of other manual print out because  multimedia is a combination of various 
forms of media contents consisting of texts, audio, still pictures, animation, 
interactive quiz, machine prototype, graphic art presented either off line or online.   
a. Instructional Media and Technology 
The implementation of technology in teaching is known as teaching aid  
instructional technology. It can be in the form of audio/video player, computer, 
mobile device,  prototype of industrial machine, and another product of technology, 
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used by a teacher to enhance classroom instruction. Seels & Richey (in (Macedo, 
Snider, Penny, & Laboone, 2001))  has defined that Instructional Technology is the 
theory and practice of design, development, utilization, management and evaluation 
of processes and resources form learning.  
The use of technology in teaching will bring great benefits to the world of 
education if the various products of technology at school can be used maximally by 
teachers in the class. Unfortunately, this expectation is still far from the reality as 
most of schools own teaching aids of sophisticated technology with a very limited 
classroom use. (Lee & Winzenried, 2009, p. 20). The use of technology in teaching 
can overcome problems appearing in the teaching  and learning process. For instance, 
technology can be an aid for teachers for efficiency and decrease the teacher’s load, 
help manage the class, assist teachers in delivering the materials in the class become 
interface for the teaching and learning, administration, and system available in the 
school (Lee & Winzenried, 2009, p. 231). Thus, the teachers physically function as 
models and mediators of the learning process as a whole in one period of teaching 
and learning to help students learn and grow, anticipates problems in learning and 
plans solutions to solve them, and guides and coaches students through the initial 
phases of learning to independent learning (Jones, Sullivan, Donna, Ogle, & Carr, 
1987, p. 10). 
b. Selecting Instructional Media. 
After formulating the objectives, materials, and teaching method, a teacher 
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will then decide what instructional media to use. In general, the selection of 
instructional media is carried out by teachers by considering some factors related to 
the objectives and learning process. Kearsley (in Sihkabuden, 1985, p.46) proposes 
the following procedure of selecting media in the teaching and learning process: 
identifying the characteristics of media required based on the condition, identifying 
the characteristics of the learning environment related to the media used, identifying 
the practical considerations in deciding what media  to use easily, and identifying the 
economic factors. Media selection becomes very important as instructional media is a 
part that cannot be separated from the learning activities. Gerlach dan Elly (1980) 
states that media selection in its capacity as media in an instruction is by using 
systematic approach, preceded with formulating instructional objectives, putting 
learning materials into details, test the students’ kemampuan awal. The result of the 
test is used to determine teaching strategies, manage and classify the students, 
allocate the time and place, and finally to determine the instructional media to use. 
All teaching activities end with evaluation to see the students’ performance after the 
learning process. The results of the evaluation is used as feedback to revise the 
teaching design and process. The model of media selection using the systematic 
approach is shown in the figure below. 
 
 
Figure  4. Teaching and Media: A Systematic Approach, Second Edition, by V.S. 
Gerlach & D.P. Ely, 1980, Boston, MA: Allyn and Bacon. Copyright 
1980 by Pearson Education
 
Brown, Lewin & Harcleroad (in Sihkabuden, 1985, p.
principles of selecting media. No media replace the status and role of the teacher in 
the classroom one hundred percent. There is not any best media to achieve the 
learning objectives. Media have to be in line
to consider the suitability of the use and the teaching technique chosen. The choice of 
media should not depend on only a certain choice and use of media. The use of media 
has to be based on the good utilization and also be supported by the environment 
factor. Experiences, likes, interests, individual capability, and  learning style
influence the result of the media use. 
c. “One Size Fits All” for Instructional 
The statement “One Size Fits All” 
 
47) mention the 
 with the learning objectives. Media have 
s
 
Media 
can be defined as something which is 
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suitable for everyone or every purpose (Press, 2016). This term appears in some 
disciplines to define the use of one thing for many other things, or acceptable or used 
for a wide variety of purposes or circumstances; appealing or suitable to a variety of 
tastes (Dictionary.com, 2015). In this dissertation, the phrase “One Size Fits All” is 
defined as “One teaching media for all types of students”. 
A common problem in the use of a single media is that students’ preferences 
are not accomodated individually in the teaching process because it is impossible for 
teachers  to deliver the learning materials by using different media for every single 
individual or group of students in one meeting. Besides the limited time, limited 
instructional media is also another obstacle in accomodating the students’ learning 
preferences. The teaching strategy that can possibly accomodate the differences in the 
students’ learning preferences is classifying the students into groups with the same 
learning styles. In this case, the grouping of the students’ preferences is conducted 
through assessing the learning styles by using learning style instrument. With the 
assumption that the use of technology can bridge the different learning styles, 
technology in the form of a multimedia package will be able to cover those various 
learning styles. 
The use of only one instructional media will accomodate just a number of 
students with a certain learning style, while the other students will have the feeling of 
being forced in the learning process.  
With the “One Size Fits All” phrase it is expected that  the development of 
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instructional media are able to accomodate students’ various learning styles. The use 
of technology and  multimedia in learning enables teachers to implement the 
philosophy of “One Size Fits All”. 
5. Learning Style 
Studies on individual differences in learning have been conducted by the 
experts in psychology. Those studies resulted in the theories of learning, one of which 
is the theory of learning styles. The following are some definitions of  learning styles. 
Pritchard (2009) in his book “Ways of Learning ...”, He has defined Learning style as 
a particular way in which an individual learns, a mode of learning an individual’s 
preferred or best manner(s) in which to think, process information and demonstrate 
learning (Pritchard, 2009), is also defined as the ways people behave and feel while 
they learn (Rothwell & Kazanas., 1992), every individual has various ways of 
learning  (James & Gardner, 1995). DePorter and Hernacki (2002) say that a learning 
style is a combination of absorbing, organizing, and processing information (DePorter 
& Hernacki, 2002).  
Based on the experts’ statements, it can be concluded that learning styles can 
be characterized, ordered, and distinguished in a wide range of ways. For the most 
part, they are general examples of learning styles that give guidance to learning and 
educating. Learning style can also be described as a set of factors, behaviors, and 
attitudes that facilitate learning for an individual in a given situation. Although the 
various theories present differing views on how the learning styles should be defined 
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and categorised. A common concept is that individuals differ in how they learn. 
Some models of learning styles are based on the theories proposed by some 
experts. Coffield, in the book entitled “Learning styles and pedagogy in post-16 
learning. A systematic and critical review” has identified 71 different models 
(Coffield, Moseley, Hall, & Ecclestone, 2004, p. 2). Some of those models of 
learning styles also have different ways of assessing the learning styles. The 
assessment produces various learning styles based on the adopted theories. Some 
models of learning styles are presented in the following table.  
 
Table 5. Taxonomy of Learning Style Model (Cassidy, 2004). 
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a. Learning Style Instrument 
To identify the learners’ learning style, a learning style instrument is required. 
The application of one or more learning styles instruments will provide the teachers 
with extra information to use in designing the lessons (Hawk & Shah, 2007). 
Learning style assesments are important tools to learn how individuals take in 
information (receptive sense) and how information is processed and displayed 
(expressive sense). Self knowledge allows an individual to understand and access 
his/her strongest style for effective and efficient learning (Trio Dissemination 
Partnership -- Southeastern Louisiana University, 2006). 
One of them is Learning Style Inventory (LSI) by Kolb (1973) using the 
learning style instrument to classify someone’s learning style (Kolb & Goldman, 
1973). The instrument classifies learners into four types, namely Converger, 
Diverger, Assimilator, dan Accomodator. 
In addition to Learning Style Inventory (LSI), another learning style often 
used is the one proposed by DePorter & Hernacki (1999), stating that to identify the 
learners’ learning style we need to look at learning modality which refers to which 
sense is the most effective in someone’s learning process to understand learning 
materials. Learning modality consists of visual, auditory, and kinaesthetic (V-A-K). 
This approach is commonly called sensory preference approach. According to this 
approach visual learners learn through what they see, auditory learners learn through 
what they hear, and kinaesthetic learners learn through what movement and touch. 
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Although each learner learns through the three of the modality, according to DePorter 
& Hernacki (1999) in a certain stage most people show a tendency to one of the them 
(DePorter, Hernacki, & Abdurrahman, 1999). 
In the book entitled Learning Styles and Pedagogy in Post-16 Learning: A 
systematic and critical review, Coffield (2004) states that the most influential models 
and instruments of learning styles are as follows (Coffield, Moseley, Hall, & 
Ecclestone, 2004): 1) Allinson and Hayes’ Cognitive Styles Index (CSI); 2) Apter’s 
Motivational Style Profile (MSP); 3) Dunn and Dunn model and instruments of 
learning styles; 4) Entwistle’s Approaches and Study Skills Inventory for Students 
(ASSIST); 5) Gregorc’s Mind Styles Model and Style Delineator (GSD); 6) 
Herrmann’s Brain Dominance Instrument (HBDI); 7) Honey and Mumford’s 
Learning Styles Questionnaire (LSQ); 8) Jackson’s Learning Styles Profiler (LSP); 9) 
Kolb’s Learning Style Inventory (LSI); 10) Myers-Briggs Type Indicator (MBTI); 
11) Riding’s Cognitive Styles Analysis (CSA); 12) Sternberg’s Thinking Styles 
Inventory (TSI); 13) Vermunt’s Inventory of Learning Styles (ILS). The other 
learning style that has not been mentioned above, and is often used by teacher is 
Barsch Learning Style Inventory (BLSI).   
Barsch Learning Style Inventory (BLSI) was designed by Jeffry Barsch in 
1996. He developed a learning styles inventory to evaluate the learning styles of each 
individual through different sensory channels, namely visual, auditory, and 
kinaesthetic.  
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The Barsch Learning Style Inventory (BLSI) organizes people into the 
categories of visual, auditory, tactile or kinaesthetic learners and is widely used and 
promoted in school and college systems. Theoretically, by knowing the preferred 
learning style of the students in a classroom, a teacher can better construct their 
teaching methods to match and thus, help facilitate better learning.  
BLSI questioner form shown in Figure 5 consists of 24 statement items in 
Likert Scale. All of them are then divided into 3 aspects each of which is to visual 
learners, auditory learners, and kinaesthetic learners. Each aspect consists of 
statements about the students’ learning preferences. Each statement item is assessed 
through the Likert Scale with three options, namely “often”, “sometimes”, and 
“seldom”. Values are given to those options: “often” = 5, “sometimes” = 3, and 
“seldom” = 1 (Kra¨tzig & Arbuthnott, 2006). Then, the scores of each preference 
aspect is counted according to the obtained scores. The result of the biggest score 
calculation shows the respondent’s strong preference aspect. Values and Descriptions 
of BLSI Scoring are shown in the table 6. 
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Figure 5. The BLSI Questioner Base on Paper 
 
 
Table 6. Values and Descriptions
Selection 
Often 
Sometimes 
Seldom 
 
When the learning style
build on a students’ strengths and address 
dominant learning style. If the learning style scores 
either learning style equally well
Figure 6. Barsch Learning Style Inventory Scoring Procedures.
 
Many studies on learning styles have been found using Barsch Learning Styles 
Inventory (BLSI) instrument. 
  of BLSI  Scoring 
Value Description 
5 
Points 
This Statement is often true 
ofme 
3 
Points 
This Statement is 
sometimes of me (about 
half the time) 
1 
Points 
This Statement is seldom 
true of me 
s have been identified, we can use that information to 
their weaknesses. Most students have one 
are close or tied, we can use 
. 
 
 
Kra¨tzig and Katherine D. Arbuthnott (2006) used the 
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BLSI instrument to test whether learning style preferences are correlated with 
memory performance in each of 3 sensory modalities: visual, auditory, and 
kinesthetic. Kra¨tzig and Katherine D. Arbuthnott found that individuals learnt best 
with the materials presented in a particular sensory modality (Kra¨tzig & Arbuthnott, 
2006). 
Singh, Govil & Rani (2015) used BLSI in their study to find out the 
relationship between the students’ preferred learning style and certain demographic 
variables like gender, place of living, religion and parents’ educational level. They 
found that there was no significant impact of certain demographic variables like 
gender, place of living, religion and educational level of father on the secondary 
school students’ learning style preferences. The findings of the study would provide 
better understanding to the teachers to construct the curriculum, plan the lessons and 
to teach according to students’ learning styles (Singh, Govil, & Rani, 2015). 
Sizemore & Schultz (2005) used BLSI instrument to describe the learning 
styles of nursing students and to correlate the learning styles with ethnicity and 
gender. They found that there were ethnic and gender differences in learning styles of 
the nursing students. The result showed that the predominant learning style of all 
students was visual (Sizemore & Schultz, 2005). 
BLSI instrument has been tried out among 53 students of the Electronics 
Engineering Education Department of the Engineering Faculty of Yogyakarta State 
University to see the validity and reliability of the instrument. The result of the 
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reliability test shows that the value of α cronnbach is α = 0.798 . The 24 statement 
items in BLSI are those which are very logical to use and integrate in the teaching 
process so that completing the learning style assessment instrument does not take too 
much time in the teaching process. The model of BLSI questioner in the Likert Scale 
with three options is the most feasible to be integrated in the programming software. 
Based on this consideration, BLSI is used in the study of this dissertation. 
 
Table 7. Explanation of Barsch Learning Styles 
 
 
1) Flemming’s Visual Auditory Read/Write Kin
Visual Auditory Read/Write Kin
questionnaire called ‘VARK’ developed by Neil Fleming. 
launched in 1987 by Neil Fleming and trade marked in 2012. The seminal publication 
appeared in 1992. The acronym VARK stands for Visual, Aural, Read/write, and 
(Valencia College Orlando, 2016)
 
aesthetic (VARK) 
aesthetic (VARK) is a learning styles 
The word VARK
41 
. 
 
 was 
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Kinesthetic sensory modalities that are used for learning information. Fleming and 
Mills (1992) suggested four modalities that seemed to reflect the experiences of the 
students and teachers (Flemming, 1992). Visual learners prefer drawing a diagram or 
picture. Aural learners prefer to listen rather than take notes. Read/Write learners 
prefer printed words and text. Kinesthetic learners use live experience and practice in 
order to learn (Fleming, 2001). Fleming modified the previous VAK into VARK and 
split the Visual dimension (the V in VAK) into two parts – symbolic as Visual (V) 
and text as Read/write (R). 
The VARK questionnaire consists of 13 multiple-choice questions of which 10 
questions have 4 choices and 3 questions have 3 choices. Choices were consistent 
with the 4 sensory modalities (Visual, Aural, Read/write & Kinesthetic) measured by 
VARK. The students can select any number of choices. 
b. Learning Style Awareness 
Awareness is defined as the state or condition of being aware, having 
knowledge, consciousness. In other words, it means knowing that something exists, 
or having knowledge or experience of a particular thing (Dictionary.com, 
Awareness). Dourish and Bly (1992) say that awareness involves knowing who is 
“around”, what activities are occurring, who is talking with whom; it provides a view 
of one another in the daily work environments (Paul Dourish, 1992). 
Teachers’ awareness of students’ learning styles refers to the awareness of 
what activities teachers do before teaching related to their students’ preferences in the 
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learning process. Learning styles as individual characteristics can only be identified 
through an assessment of the learning behaviours. As a reflection of teachers’ 
awareness of the students’ learning styles, teachers are required to have a good 
understanding of how the learning materials will be delivered to them through the 
teaching method and media, which are appropriate for their preferences. To identify 
the learners’ preferences in the teaching process, teachers can simply observe the 
learners’ behaviours in the beginning of the teaching process. Unfortunately, such an 
observation will not bring accurate results. That is why the understanding of the 
concept of learning styles becomes important when teachers want the observation on 
the students’ learning styles to be more detailed, effective, and efficient. In this way, 
teachers are able to use the available instruments of learning style assessment in the 
teaching and learning process. 
After finding out the learners’ preferences, teachers must have the awareness 
to use appropriate instructional media so that the teaching and learning process 
achieves the objectives as the students’ learning styles in the teaching and learning 
process will influence the use of media by teachers, because students learn more 
effectively when content drives the choice of modality (Jolly T. Holden & Philip J.L. 
Westfall, 2010). 
Geiser, W. F., et al. (2000) reveals that the students who applied learning-
style-responsive strategies had significantly higher achievement and attitude scores in 
their subject matter than the students who applied traditional study strategies 
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(William, et al., 2000). Thus, teachers’ awareness of the students’ learning styles can 
be characterized by the use of instructional media.  
6. Learning Theories in Instructional Media Development 
In the education field there are three learning theories, namely behavioristic, 
cognitive, and constructivistic learning theories. All of these theories are based on 
how students acquire knowledge. The following learning theories refer to the 
instructional media development. 
a. Cognitive Learning Theories 
The first “cognitive” theory, developed by Jean Piaget beginning about 1920. 
Piaget developed his theory of cognitive development after conducting extensive 
observation of his own children (Singer, Golinkoff, & Hirsh-Pasek, 2006, p. 23). 
Piaget states that learning process is defined as an activity of behaviours engineering 
to stimulate and improve the learners’ thinking process in line with the cognitive 
development. According to Piaget there are three processes in the cognitive 
development: 1) assimilation process, in which the learners will adjust the new  
proses to what they have known before; and 2) accomodation process, which refers to 
the process of organizing and reconstructing or change what has been known before. 
3) Equilibration: People balance assimilation and accommodation to create stable 
understanding. According to Piaget, learning experience must be built around the 
students’ cognitive structure. Students who are similar in age and come from similar 
cultures tend to have similarities in their cognitive structure; however, they possibly 
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have different cognitive structures and consequently, need different learning 
materials. 
Another cognitive theory is proposed by Bruner. Bruner states that learning 
activities are determined more by the way someone manages messages or 
information, and not by age. The learning process will appear through the following 
stages: 1) enactive stage – a stage of learning knowledge where the knowledge is 
learned actively, by using concrete objects or real situations; 2) iconic stage – a stage 
of learning knowledge is presented in the forms of visual (visual imagery), pictures, 
or diagrams describing concrete activities or situations existing in the enactive stage;  
3) symbolic stage – a stage of learning where knowledge is represented in the form of 
abstract symbols, either verbal symbols (such as alphabets, words, sentences) (Bruner 
J. S., 1966, p. 11). 
Bruner (1966, pp. 40-42) states that a theory of instruction should address four 
major aspects: (1) predisposition towards learning, (2) the ways in which a body of 
knowledge can be structured so that it can be most readily grasped by the learner, (3) 
the most effective sequences in which to present material, and (4) the nature and 
pacing of rewards and punishments. Good methods for structuring knowledge should 
result in simplifying, generating new propositions, and increasing the manipulation of 
information (Bruner J. , 1980). 
Cognitive learning theories are the dominant theoretical influence on 
instructional design practice (Smith & Ragan, Instructional Design, 1999). This 
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theory based on the thought process behind the behavior. Changes in behavior are 
observed, and used as indicators as to what is happening inside the learner's mind. 
Refer to the Smith & Ragan (1999) Cognitive learning is learn through our senses. 
Illeris (2009) defines that learning is combination of processes throughout a lifetime, 
experiences social situations, the perceived content of which is then transformed 
cognitively, emotively or practically, and integrated into the individual person’s 
biography resulting in a continually changing (or more experienced) person (Illeris, 
2009). 
 
 
 
 
 
 
 
Figure 7. An Information Processing Model of Learning and Memory (Smith & 
Ragan, 1999). 
 
Meyer (2009: 80) states that there are five steps of cognitive theory in 
instructional multimedia namely, (a) selecting relevant words for the processing in 
the verbal memory, (b) selecting various pictures for the processing in the visual 
memory, (c) arranging the selected words in the verbal mental model, (d) arranging 
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the selected pictures into the visual mental model, and (e) combining the verbal and 
visual representations with the previous existing. 
 
Figure  8. Meaningful Learning Occurs When The Learner Appropriately Engages 
in all of these Processes (Clark & Mayer, 2011, p.37)  
 
b. Constructivist Learning Theory 
Constructivist views learning process as an active, constructive, cummulative, 
and goal oriented process. The constructivism in teaching and learning is based on the 
combination of some cognitive psychology and social psychology as the techniques 
in modifying behaviours based on the operant conditioning theory in behaviour 
psychology. The basic premise is that individuals must actively construct knowledge 
and skills and information obtained from the process of constructing a framework by 
the learner from the environment outside himself (Bruner J. S., 1966). 
Constructivist is how the formation of abstract concepts in mind to represent 
reality. They posit that learning occurs when a learner construct an internal 
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representation of his or her unique version of knowledge (Tsay, Morgan, & Quick, 
2000). In the constructivist perspective, knowledge is constructed by the individual 
through his interactions with his environment (Murphy, 1997). Although there are 
those who will argue that constructivism does not provide a model for 
implementation, numerous researchers, educators and authors are actively engaged in 
using constructivist principles to design and implement new learning environments 
(Murphy, 1997). 
Technology is increasingly being touted as an optimal medium for the 
application of constructivist principles to learning. Numerous online environments 
and technology-based projects are showing that theory can effectively guide 
educational practice (Murphy, 1997). 
Other interpretations of constructivism are endogen constructivism, exogen 
constructivism, and dialectic constructivism. Endogen constructivism puts an 
emphasis on the individual characteristics in constructing knowledge by learners. 
Exogen constructivism views that formal learning can help students construct 
knowledge actively. Dialectic constructivism considers that learning occurs through 
interactions between students and teachers in social contexts (Sudarman, 2007: 18-19, 
Problem Based Learning: Suatu model pembelajaran). 
In the constructivist teaching, where the teachers prepare learning 
environments where students can find knowledge, they play more roles as facilitators 
(Brooks, 1993, p. 17).  In order to achieve the learning objectives that accommodate 
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students' learning styles and constructivistic learning environment which is equipped 
with instructional media, the model of teaching learning below employs the 
constructivistic theory and learning style theory should, thus, enable learners to create 
a new understanding, demanding creative productive activities in the real context, 
which encourage the students to think and demonstrate what they have learned or 
they are doing, during knowledge construction and understand their learning style. 
Teachers will provide the students with facilities to enable them to discover, create, 
and apply through themselves, encourage themselves, and seriously understand the 
materials they learn. The constructivist teaching in implementing the instructional 
media integrated with the learning style instrument is illustrated in Figure 9. 
B. Relevant Studies 
Some relevant studies relevant to Learning Style and Instructional media are 
as follows: 
Surjono, Herman D. (2011) was designing an adaptive E-Learning System 
based on Student’s Learning Styles. The study is based on two learning style models, 
which are VAK and Felder. The VAK learning styles include visual, auditory, and 
kinesthetic, while the Felder learning styles include global and sequential (Surjono, 
2011). This system has combined these learning styles to alter its course presentation 
to each student. The system extends the advantages of conventional e-learning which 
are classroom and platform independence. 
Hsieh et al. (2011) investigated the effects of teaching styles and learning 
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styles on reflection levels of students within the context of u-learning. The title of the 
study is the effects of teaching and learning styles on students’ reflection levels for 
ubiquitous learning (Hsieh, Jang, Hwang, & Chen, 2011). The researchers 
investigated the teaching styles at the dimensions of brainstorming and instruction 
and recall and the learning styles at the dimensions of active and reflective learning. 
The experiment was conducted with 39 fifth grader students at an elementary school 
in southern Taiwan. A u-learning environment was established at a butterfly ecology 
garden to conduct experiments for natural science courses. The experimental results 
show that those students who received a matching teaching–learning style presented a 
significant improvement in their reflection level. That is, matching the learning styles 
of students with the appropriate teaching styles can significantly improve students’ 
reflection levels in a u-learning environment. 
Magoulas et al. (2003) studied an adaptive web-based learning to 
accommodating individual differences through system’s adaptation. The paper builds 
on theories from instructional design and learning styles to develop a design rational 
and guidelines for adaptive web-based learning systems that use individual 
differences as a basis of system’s adaptation (Magoulas, Papanikolaou, & 
Grigoriadou, 2003). 
Stash et al. (2004) in their paper “Authoring of Learning Styles in Adaptive 
Hypermedia: Problems and Solutions” provides the authors with a tool which will 
allow them to incorporate different learning styles in their adaptive educational 
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hypermedia applications. In that way, they created a semantically significant interface 
between classical learning styles and instructional strategies and the modern field of 
adaptive educational hypermedia (Stash, Cristea, & De Bra, 2004). 
Papanikolaou & Grigoriadou (2004) have reported in their study, that the areas 
of adaptive educational hypermedia and learning styles in order to deal with critical 
issues influencing the design of adaptation based on the learning style information. 
Their study concentrate on: (i) the different learning style categorizations that have 
been or could be used for modelling learners’ learning style in the context of an 
Adaptive Educational Hypermedia System and the way these could guide the design 
of adaptation, (ii) the adaptation technologies that could better serve learners with 
different learning styles, (iii) the dynamic adaptation of the system and the diagnosis 
process including the identification of specific measures of learners’ observable 
behaviour which are indicative of learners’ learning style preferences (Papanikolaou 
& Grigoriadou, 2004). 
C. Analytical Framework (Conceptual Framework) 
The role of media in instruction is very crucial because media assist teachers 
to facilitate their students in learning. The development of technology has led to the 
increasing number of various media that can be used in the instruction. However, not 
many instructional media have been used by taking the students’ learning preferences 
into account. Especially, when the teachers use only one kind of media in their 
instruction, all of the students’ need of learning preferences cannot be fulfiled (One 
size does not fit all).  
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Theoretically, the students’ learning preferences are called learning styles. 
Learning style is a variable which affects the students in the learning process. It is 
claimed to affect the learning process as it is related to “like” or “dislike” 
information/knowledge delivered to the students. If they “like” certain materials 
presented in such a way, they will enjoy learning and vice versa. One of the key 
successes in learning is when the students like the learning process. Therefore, in 
addition to the adjustment of the curriculum and learning materials, adjusting the 
instructional media and the students’ learning styles is an essential thing the teaching 
and learning process.  
The selection of instructional media should not only suit the students’ learning 
styles, but also consider some aspects related to the level of the students’ abstraction 
and principles of media selection (coherence, signaling, redundancy, contiguity, 
modality, segmenting, pertaining, multimedia, personalization, and interactivity 
(Mayer, 2011)).  
Someone’s learning style can be identified through an assessment carried out 
by using a learning style instrument. Various models of instrument to assess learning 
styles are available both online and in print. Unfortunately however, not all students 
as individual learners use them to identify their learning styles. Moreover, not all 
teachers assess their students’ learning styles in designing their instruction. Based on 
the preliminary study, most of the teachers are familiar with the term of “learning 
style”, and only a few of them implement the assessment in the classroom. It occurs 
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due to their inadequate understanding of the instrument model to assess the learning 
styles and when the assessment should be carried out. Although the teachers do not 
implement the assessment, they realize how important it is to identify the students’ 
learning styles before teaching. 
The use of instructional media constitute the implementation of the standard of 
process in the curriculum. The curriculum of vocational high school requires some 
aspects related to the use of instructional media as proposed by Prosser (1950). Media 
will be effectively used in the teaching and learning process if the media contains 
tasks done in the way and by using the same equipment and machine as those used in 
the world of work (Prosser & Quigley, 1950). Consequently, the media use and the 
accompanying instructional design in the vocational high schools should be similar to 
the equipment and the condition of the environment of the world of work (industry). 
To fulfil the Prosser’s (1950) theory the equipment of industry that will be selected as 
the instructional media in this research is “Programmable Logic Controller (PLC)”. 
PLC is one of the machinery controlling systems in industries that is still widely 
being used.  
Based on the problem of the suitability of instructional media and learning 
styles, the conceptual framework to solve the problem of the research is by 
integrating the learning style instrument in a set of media in the form of instructional 
software.  
Technically the learning style instrument is put in the beginning of the 
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software’s menu to serve the function of identifying the user’s type of learning styles 
and the suitable media. It is assumed that when the instructional media is suitable 
with the students’ learning styles, the suitability will bring positive impacts to the 
learning output. The selected learning style instrument to integrate in the instructional 
software is Barsch Learning Style Inventory (BLSI). 
The instructional software is developed for the instructional functions and in 
this study the software of Visual Basic 6.0 is used. The programming in the Visual 
Basic as the instructional software contain menus to display the teaching activities in 
the form of visual, auditory, and kinaesthetic teaching. It also contains the menus for 
the teaching kits.  
The draft of the design of teaching/learning model using the integration of the 
learning style instrument and instructional media is illustrated in Figure 9. 
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Figure 9. Conceptual Model of Teaching/Learning  Using the Integration of The Learning Style Instrument and 
Instructional media. 
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D. Research Questions. 
Based on the problem formulation and the conceptual framework above, the 
research questions are formulated as follows: 
1. How is the instructional media of industrial electronics that is integrated with 
learning style instrument developed, in the phases of (a) Analysis, (b) Design, (c) 
Development, and (d) Evaluation? 
2. How feasible is it to use the instructional media of industrial electronics 
integrated with the learning style instrument in vocational schools, in the 
validation of (a) Instructional media experts, (b) subject matter experts, and (c) 
software experts? 
3. To what extent an instructional media bring positive effects on the learning 
achievement? 
4. How much an instructional media bring positive effects on the learning 
satisfaction? 
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CHAPTER THREE  
RESEARCH METHOD 
 
The method in this dissertation is a development research using the design and 
development approach (D&D or Design and Development Research/DDR). The 
Design and Development Research (DDR) model is the counterpart of the Research 
and Development model. Despite the fact, both models have basic differences. One 
difference is that DDR research always starts from the description of a product in the 
mind or setting the goal to achieve and then going back to realize the description of 
the product or goal. Meanwhile, R & D research does not have a final description of 
the research conducted (Mahdjoubi, 2009). Mahjoubi (2009) also mentions another 
difference saying that “The D&D model provides a non-linear outlook that cover both 
Forward Design and Reverse Design, while the R&D model is a linear model that 
goes from Research to Development”. 
In general, a development research model aims to develop a product and carry 
out a validation. Its characteristics are 1) conducting a preliminary research as a base 
to develop a product, 2) developing a product based on the preliminary research that 
has been conducted, 3) carrying out a try out of the product in the field or in a 
condition set like its real condition, where the product is used, and 4) conducting a 
revision to improve the result of study. The products developed in this research are 
educational software as instructional media  and modul,  
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A. Development Model 
The development model employed in this research is Design and Development 
Research (DDR) Model. This model is used for the instructional development and 
also for the software development. The DDR model as a method in the instructional 
development is developed by Richey and Klein in 2000s. Richey and Klein (2014) 
state that the Design and Development Research is a type of inquiry unique to the 
instructional design and technology field dedicated to the creation of new knowledge 
and the validation of existing practice (Richey & Klein, 2014). Richey and Klein 
(2014) has defined that the design and development research as ‘‘the systematic study 
of design, development and evaluation processes with the aim of establishing an 
empirical basis for the creation of instructional and non-instructional products and 
tools and new or enhanced models that govern their development’’ (Richey & Klein, 
2007, p. 1). The DDR model has a very wide range and classified into two clusters, 
namely (1) product and tool research, and (2) model research (Richey & Klein, 
2007, p. 8). Those two categories are very important in the research employing DDR. 
Richey & Klein (Richey & Klein, 2014) state that today’s research and 
development mostly focuses on the design and development of technology-based 
products and tools. Product and Tool Research emphasizes on the study of specific 
product or tool design and development projects with outcome lessons learned from 
developing specific products and analyzing the conditions which facilitate their use 
(Richey & Klein, 2007, p. 13). In Table 8 on Representative Clusters of Design and 
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Development Research, it is stated that in the category of Product and Tool Research 
has three development groups: (1) Comprehensive Design and Development Projects, 
(2) Specific Project Phases, (3) Design & Development Tools (Richey & Klein, 2014, 
p. 142).  
The development research using DDR has a very wide range; moreover, the 
cluster of product and tool is highly complicated. As a result, it takes a long time to 
conduct the research (Richey & Klein, 2007, p. 61) in addition to some other 
limitations. Based on those consideration, in this dissertation research, DDR model 
with the Design & Development Tools cluster which serves as a part of the product 
and tool research main cluster (see Figure 10). Therefore, this study focuses on 
computer based tools and some of this research is directed toward automating design 
and development, so this research can focus on the development and the efficacy of 
these tools.  
Table 8. Representative Clusters of Design and Development Research (Richey & 
Klein, 2007, p. 8) 
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Figure 10. Diagram of Representatif Cluster of Design and Development Research (The chart is illustrated based on  
(Richey & Klein, 2007, p. 8)). 
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The cluster product and tools research in the design and development research 
is divided into three clusters, each of which is an independent process which is not 
sequential in one procedure. 
1. Comprehensive Design and Development Projects 
The cluster of Comprehensive Design and Development Projects in DDR is 
intended to produce a comprehensive design and development for instructional 
products and programs and/or non-instruction products and programs. 
2. Specific Project Phases 
The cluster of Specific Project Phases in DDR consists of Analysis, Design, 
Development and Evaluation.  
3. Design & Development Tools 
The cluster of Design & Development Tools is the stage of tool development 
in the design and development research, consisting of (1) Tool Development and (2) 
Tool Use. 
a. Tool Development. 
The instructional development employs various tools in the instructional project.  
b. Tool Use. 
This research focuses on the use of tool, most of which are in the forms of 
computer programs. It seeks not only the tool’s effectiveness, but also its 
practicality when using the tool. 
This tool use study used a mixed methods design. In Phase 1 the method 
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employed were survey research technics and content analysis. In Phase 2 the 
methods were in depth interview and content analysis. This study was primaly 
descriptive (Richey & Klein, 2014, p. 57). 
B. Development Procedure. 
The development procedure describes the procedural steps taken in producing 
a product and tool. It will indirectly show how the procedural steps are carried out 
until the specified product and tool are produced.  
The development procedure conducted in the DDR model is consistent with 
the procedure used for the instructional development in the field in general (Richey & 
Klein, 2014, p. 143). This model is used for the instructional development and also 
serves as the procedure in developing the instructional media related to the industrial 
electronics subject in vocational schools.  
The procedure employed in this research is the Specific Project Phases cluster, 
with the following stages. 
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Figure 11. Flow chart Diagram of Development Procedure, illustrated based on 
Richey & Klein (Richey & Klein, 2014, p. 143). 
 
In line with the the specific project phases cluster in DDR Model, the 
development procedure consists of four steps. 
1. Analysis 
This phase serves to get the description of what the system looks like. In this 
phase, all information required to develop the teaching media of industrial electronics 
which is integrated with the learning style instrument for industrial electronics 
specialization of vocational schools is collected. This phase is started by conducting a 
survey of vocational school students and teachers as the media users. The survey was 
conducted through: (1) Online Survey via UNIPARK online survey, (2) Offline 
survey via spreading the questioner survey to students and teachers of Electronics and 
Start 
Analysis 
Design 
Development 
End 
Evaluation 
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Electrical Study Program of Vocational School in Yogyakarta Special Region. The 
polling result was used as the basis for planning the teaching media of industrial 
electronics. 
The analysis phase also constitutes a preliminary study aimed at collecting 
data to answer some of the research questions about whether teachers use the learning 
style instrument in their teaching process, how much the learning style instrument has 
been used by them, and whether they are aware of students’ learning styles. The data 
were collected through an instrument in the form of questionnaires with open and 
closed questions, and in the form of Likert Scale shown in the table below. 
a. Online Survey Instrument 
The data collected through the online survey are preliminary data as a part of 
the whole research. The online survey was aimed at reveal the awareness and 
implementation of the use of learning style assessment in general in the secondary 
education level (by teachers) and in tertiary education level (lecturers). Likert Scale 
was used to assess the teachers and lecturers’ awareness in using learning style 
instruments in their teaching. The table below presents the blueprint and question 
items of the instrument distributed online. 
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Table 9. The Blue Print of Online Evaluation for Assessing the Teachers' 
Awareness of Students' Learning Styles. 
NO Variable Questionnaire item Total Data type 
Close/open Question 
1 Responden profile 1,2,3,4,5 5 nominal 
2 Knowing the term of students’ learning style. 6 1 nominal 
3 Using LS Instrument 7 1 nominal 
4 Learning style model 8 1 nominal 
5 The way of LS assessing 9 1 nominal 
6 Time to asses 10 1 nominal 
7 Kind of media use 11 1 nominal 
Total Item 11  
Likert Scale 
1 Teachers’ assess Students’ Learning Styles in the class 1, 2, 11, 12, 13 5 
ordinal 
2 
Using Instructional Media 
appropriate with students learning 
style. 
3, 4, 5, 6, 10 5 
ordinal 
3 Teachers teaching style 7,8,9 3 ordinal 
Total Item 13  
 
b. Offline Survey 
The stage of needs analysis was then continued by focusing more on the 
teachers of electronics and electrics expertise field of vocational high schools in 
Yogyakarta Special Territory as respondents through an offline survey to reveal the 
awareness level of learning style assessment among vocational high school teachers 
specifically. The following is the blueprint and question items in the offline survey: 
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Table 10. The Blue Print of Offline Evaluation for Measuring the Teachers' 
Awareness of  the Students' Learning Styles. 
NO Variable Questionnaire item Total Data type 
Close/open Question 
1 Responden profile 1,2,3,4,5 5 nominal 
2 Knowing the term of students’ learning style. 6 1 nominal 
3 Using LS Instrument 7 1 nominal 
4 Learning style model 8 1 nominal 
5 The way of LS assessing 9 1 nominal 
6 Time to asses 10 1 nominal 
7 Familiar with LS term 11 1 nominal 
8 Kind of media use 12,13,14 3 nominal 
Total Item 14  
Likert Scale 
1 Teachers’ assess Students’ Learning Styles in the class 1, 2, 10, 11, 12, 13 6 ordinal 
2 
Using Instructional Media 
appropriate with students learning 
style. 
3, 4, 5,  6, 7,8, 9 7 ordinal 
3 Teachers aware the students preferency in learning. 14,15,16,17 4 ordinal 
Total Item 17  
 
In addition to the instrument of finding out teachers’ awareness of using the 
learning style instruments in high vocational schools, an instrument to identify 
students’ learning styles as an aspect in the needs analysis was also distributed 
through offline survey.  
The following table presents the instrument blueprint to obtain the information 
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on the students’ learning styles. The learning style instruments are adopted from 
Barsch Learning Style Inventory (BLSI) (Barsch, 1980).  
Table 11. The Blue Print of Students Learning Style Instrument Based On BLSI 
(Barsch Learning Style Inventory). 
 
NO Variable Questionnaire item Total 
1 Visual Learner 2,3,7,10,14,16,19,22 8 
2 Auditory Learner 1,5,8,11,13,18,21,24 8 
3 Kinesthetic Learner 4,6,9,12,15,17,20,23 8 
Total Item 24 
 
BLSI questioner consists of 24 statement items in Likert Scale. All of them are 
then divided into 3 aspects each of which is to visual learners,  auditory learners, and 
kinaesthetic learners.  
2. Design  
In this phase, firstly learning objectives are formulated. Then, tests 
(preliminary study) are developed on the basis of the learning objectives formulated 
before. Next, suitable teaching strategies and media to achieve the learning objectives 
are determined by considering other supporting resources, for example relevant 
learning resources, appropriate learning environments, etc. All of them are stated in 
the document called blue-print which is clear and detailed. 
3. Development  
This phase represents the steps of developing the product, the teaching media 
of electronics engineering, which constitutes the integration of the product of trainer 
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tool kit, teaching materials and learning style instrument in one integrated computer 
program. 
In this third phase, design is developed into a product. The teaching media in 
which the software of the learning style instrument, teaching materials, and a trainer 
kit can be found is developed based on the design. Besides, the product review and 
revision (evaluation) are also conducted by the expert team. The product is also tried-
out in a small group. 
4. Evaluation 
In the evaluation phase the teaching media is produced. The prototype of the 
product is tested by subject matter experts and media experts related to the teaching 
media as a whole. The phase includes the activities of revising and adjusting the 
product with the changes obtained from the testing or try-out.  
C. Design of Product Try-out  
1. Design of Try-out 
The try-outs of the development of teaching media of the electronics 
engineering integrated with the learning style instrument is carried out through some 
steps of try-outs. 
a. Product Validation 
1) Media expert 
The review by a media expert is conducted by the one who is a master of 
industrial electronics and information and communications Technology. The 
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expert is supposed to give recommendations and feedback related to the quality of 
the media already developed. 
2) Subject Matter Expert 
The review by the materials expert is carried out by the one who is the 
master of the materials of industrial electronics presented in the teaching media. 
3) Expert of Software for Learning 
One of the results of the research is software for learning employing the 
computer programming. Suggestions from the expert of software for learning is 
needed to revie the instructional media produced to be feasible for using.  
b. One Group Pre-Test Post-test Design 
The research employed one group pretest posttest design experiment in which 
a pretest is conducted before a treatment is given and a postest is conducted after the 
treatment. These are carried out in only one group without another group as a 
comparison. The experiment is carried out by involving students of 
electronics/electrical  study program who take the industrial electronics subject matter 
as samples. Ten to twenty students of the electronics/electrics engineering of 
vocational schools were selected to represent the population.  
The design of the One Group Pre-Test Post-test research is as follows. 
  
 
O1  : value of pretest before treatment 
O2  : value of posttest after treatment 
X  : treatment 
O1 -----X------O2 
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The data of the pre-test and post-test results were then analyzed by using a 
paired sample t-test, it compares the mean of two matched groups of people or cases, 
or compares the mean ofsingle group, examines at two different poins in time. the 
formula is as follows: 
  
 
 
Where the df=n-1 and n refers to the number of pairs of scores. 
 
T-test was used to find out the influence of the pre-test result before the 
treatment and the post-test result after the treatment. The hypotheses formulated are 
as follows. 
Ho = µ1 = µ2  : There is no different learning achievement value before 
and after the use of the instructional media. 
 
Ha = µ1 ≠ µ2  : There is a different learning achievement value before and 
after the use of the instructional media. 
 
The steps to be implemented in the procedure of the one group pre-test post-
test design are as follows. 
1) Explaining the instructional media to try out, including its limitations and 
needs of feedback for revision. 
2) Conducting a pre-test to measure the students’ competence and knowledge of 
the learning materials delivered in the instructional media. 
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3) Treatment using the instructional media integrated with learning style 
instrument. 
4) Conducting a post-test to measure the achieved learning objectives. 
 
Figure 12. One Group Pre-tes Post-Test Design 
 
 
2. Try-out Subjects 
The try-out subjects in the development of teaching media of industrial 
electronics integrated with the learning style instrument are the subject matter expert 
(including teacher), media expert, software engineering for education expert and 
students of electronics/electrical. Below are the requirements in selecting the subject 
of data. 
72 
 
a. Media experts are the professional media expert and academic in the field of 
teaching media. 
b. Subject Matter expert (Content Specialist) are the teachers of the productive 
subjects of vocational schools of industrial electronics study program. They are 
required to have the undergraduate degree and be professional in the industrial 
electronics. 
c. Software engineering experts are professionals in software engineering for 
education and academics in the field of software engineering. 
d. Students of electronics/electrical respondents are students of electronics/electrical 
study programs.  
3. Types of Data 
There are two types of data, qualitative and quantitative. The qualitative data 
are obtained from the media expert, subject experts, and Software engineering expert 
during the try-outs. The data are in the forms of recommendations, comments, 
criticisms, and suggestions. The quantitative data - the assessment, collected from the 
results of expert try-outs and product try-outs during the small group try-out. 
4. Instruments of Data Collection 
The instruments used in this study are questionnaires with the Likert scale. 
The instruments were employed to find out whether the content of the media is easy 
to understand or not and also to stimulate feedbacks from the users for the revision. 
The questionnaires are developed based on the Likert scale. The method measures 
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attitudes by using the distribution of responses as the basis of determining the value 
of the scale.  
Based on the four types of respondents, four types of questionnaires are used, 
namely the questionnaires for media experts, the ones for the Subject matter experts, 
the ones for the software engineering experts, and the ones for the audience (students 
of electronics/electrical). The questionnaires are developed based on the following 
table.  
Table 12. Blueprint of Media Expert Instrument. 
No. Aspect Indicator Number of Item 
Item 
Number 
1.  Quality Novelty 5 1-5 
portability   
ease   
Special Quality   
potential effectiveness   
2.  Presentation Learning Styles conformity 7 6-12 
Logical ordering and sequencing 
of the content 
  
Visual   
Audio   
Text   
Colour   
Overall presentation   
3. Instructional 
Design Instructional Objectives  
4 13-16 
  Content of subject matter   
  Students’ entering behaviours 
assessed through learning style 
assessment and pre-test 
  
  Determination of learning strategy   
4. Language Understandibility  4 17-20 
Readibility   
Spelling   
  Style    
  Total 20 Items 
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Table 13. Blueprint of The Subject Matter Expert Instrument. 
No. Aspect Indicator Number of Item 
Item 
Number 
1. Content Accurate 9 1-9 
  Integratedness   
  Usefulness   
  Bias free   
  Customizability   
  Learning achievement   
  Learning objectives   
  Relevance with curriculum   
  Coverage of learning materials   
2. Learning Aspect Learning style 4 10-13 
 Interaction in learning    
  Evaluation of learning 
achievement (Pre-test and 
Post-test. 
  
  Improvement of students’ 
competences   
4. Questions and 
Answer 
Inserted questions 3 13-15 
 Ease in giving answers   
  Questions refer to the content   
5. Language Understandibility 4 16-20 
Readibility in accordance with 
students and learning materials    
Accurate spelling, grammar, 
and punctuation    
  Style    
  Total 20 Items 
 
Table 14. Blueprint of Learning Software Expert Instrument. 
No. Aspect Indicator Number of Item 
Item 
Number 
1. Qualiy Novelty 2 1-2 
  Potential effectiveness   
2. Surface features Clear, neat, aesthetic,and interesting menu appearance 10 3-12 
  Media appearance to support learning   
  Error handling   
  Ending Program   
  Help features   
  Button and menu   
  Facility of result storage   
  Repetition of learning materials   
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3. 
Invisible 
Functions/ 
functions that 
operate behind 
the scenes 
Hidden unused buttons and 
menu 2 13-14 
  Access limitation to  program   
4. Functionality Application functions that work well  1 15 
5. Usability Mudah digunakan (ease) 1 16 
6. Efficiency Response of software to instructions 1 17 
7. Reliabilty Ability to perform certain functions 1 18 
8. Maintainability Maintenance of software 1 19 
9. Portability Ability to move to other operating system 1 20 
  Total 20 items 
 
 
Table 15. Blueprint of Student Instrument. 
No. Aspect Indicator Number of Item 
Item 
Number 
1 Materials Sufficient materials coverage 3 1-3 
  Usefulness    
  Relevance with curriculum   
2 Presentation Suitability with learning styles 3 4-6 
  Attractiveness   
  Clarity    
3 Ease Easy operation 3 7-9 
  Ease in understanding materials   
  No need of additional instructions   
4 Satisfaction  Satisfaction in using 2 10-11 
  Fun    
  Total 11 items 
 
a. Instrument Validity and Reliability  
The validity test measures whether an instrument precisely measures what it is 
supposed to measure. The instrument validity test employed construct validity test 
and content validity test. It was carried out by asking for the expert judgments to the 
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experts, which was then continued by trying out the instruments to the sample 
(Sugiyono, 2005, p. 141). The results of the instrument try out were analyzed by 
using item analysis test by correlating the score of each item with the total score. The 
correlation technique used was Product Moment Pearson. The formula : 
   =  ∑  − (∑ )(∑ ) { ∑  − (∑ ) { ∑  − (∑ ) } 
where : 
rxy = product moment correlation coefficient 
∑X  = number of scores in X distribution 
∑Y  = number of scores in Y distribution 
N  = number of samples 
 
The test is carried out by using Pearson bivariate correlation (Product Moment 
Pearson) using the SPSS application. An instrument is said to be valid if the value of 
robserve that are shown on the output are bigger than rtable (robserve > rtable).  
Reliability test was carried out to find out the consistency of the research 
instruments as measurement tools so that the instruments could be used repetitively. 
The reliability test was conducted by testing and analyzing the item consistency in the 
instruments by using internal consistency technique (Sugiyono, 2005, p. 147). The 
internal consistency reliability test was based on the score obtained one try out to the 
sample (Susetyo, 2015, p. 144). The internal consistency was calculated by using 
Alpha Cronbach Coefficient. The following is the formula: 
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          ∑            =     +     + ⋯+      
where : 
∑σ12  =   Number of all item variants 
σA2  = Variant of respondent’s score 
N  = Number of equal items 
ρα  = Realibility coeeficient 
A  = Scores of respondents 
B  = Item scores  (Susetyo, 2015, p. 155) 
 
The following are the validity and reliabilty tests of the instruments used in 
this research. 
1) Validity and Reliability of Instrument of Learning Style Awareness  
The validity of the instrument of Learning Style Awareness was tested to 
the respondents N=60 taken from the total online respondents. The validity level 
of the instrument was tested by correlating the item score with the total score 
(Sugiyono, 2005, p. 142). The following table shows the results of the validity 
test of the learning style awareness instrument. 
Table 16. Validity Test of Learning Style Awareness Instrument 
 
  SV1 SV2 SV3 SV4 SV5 SV6 SV7 SV8 SV9 SV10 SV11 SV12 SV13 Y 
SV1 Pearson Correlation 1 .107 .091 .220 .492** -.016 .271* .129 .156 -.016 .460** .506** .289* .630** 
Sig. (2-tailed)  .416 .490 .091 .000 .904 .037 .327 .233 .906 .000 .000 .025 .000 
N 60 60 60 60 60 60 60 60 60 60 60 60 60 60 
SV2 Pearson Correlation .107 1 .292* .104 .111 .161 .259* .242 .140 -.003 .221 .106 .188 .480** 
Sig. (2-tailed) .416  .024 .429 .398 .220 .046 .063 .285 .984 .090 .419 .150 .000 
N 60 60 60 60 60 60 60 60 60 60 60 60 60 60 
SV3 Pearson Correlation .091 .292* 1 .172 .311* .292* .376** .116 -.131 .093 .339** .031 .140 .469** 
78 
 
Sig. (2-tailed) .490 .024  .189 .015 .024 .003 .376 .319 .481 .008 .813 .284 .000 
N 60 60 60 60 60 60 60 60 60 60 60 60 60 60 
SV4 Pearson Correlation .220 .104 .172 1 .648** .226 .367** .199 .018 -.323* .108 .165 .222 .493** 
Sig. (2-tailed) .091 .429 .189  .000 .083 .004 .127 .891 .012 .410 .208 .088 .000 
N 60 60 60 60 60 60 60 60 60 60 60 60 60 60 
SV5 Pearson Correlation .492** .111 .311* .648** 1 .135 .450** .012 -.073 -.274* .347** .366** .266* .616** 
Sig. (2-tailed) .000 .398 .015 .000  .305 .000 .927 .580 .034 .007 .004 .040 .000 
N 60 60 60 60 60 60 60 60 60 60 60 60 60 60 
SV6 Pearson Correlation -.016 .161 .292* .226 .135 1 .276* .226 .066 -.097 -.035 -.036 .140 .348** 
Sig. (2-tailed) .904 .220 .024 .083 .305  .033 .082 .616 .462 .793 .785 .285 .006 
N 60 60 60 60 60 60 60 60 60 60 60 60 60 60 
SV7 Pearson Correlation .271* .259* .376** .367** .450** .276* 1 .086 .055 -.086 .296* .348** .266* .618** 
Sig. (2-tailed) .037 .046 .003 .004 .000 .033  .512 .678 .516 .021 .006 .040 .000 
N 60 60 60 60 60 60 60 60 60 60 60 60 60 60 
SV8 Pearson Correlation .129 .242 .116 .199 .012 .226 .086 1 .384** -.057 .023 .054 -.053 .359** 
Sig. (2-tailed) .327 .063 .376 .127 .927 .082 .512  .002 .664 .862 .685 .685 .005 
N 60 60 60 60 60 60 60 60 60 60 60 60 60 60 
SV9 Pearson Correlation .156 .140 -.131 .018 -.073 .066 .055 .384** 1 -.038 .042 .113 .121 .294* 
Sig. (2-tailed) .233 .285 .319 .891 .580 .616 .678 .002  .774 .752 .389 .356 .023 
N 60 60 60 60 60 60 60 60 60 60 60 60 60 60 
SV10 Pearson Correlation -.016 -.003 .093 -.323* -.274* -.097 -.086 -.057 -.038 1 -.074 -.275* -.174 -.059 
Sig. (2-tailed) .906 .984 .481 .012 .034 .462 .516 .664 .774  .574 .034 .183 .656 
N 60 60 60 60 60 60 60 60 60 60 60 60 60 60 
SV11 Pearson Correlation .460** .221 .339** .108 .347** -.035 .296* .023 .042 -.074 1 .716** .489** .666** 
Sig. (2-tailed) .000 .090 .008 .410 .007 .793 .021 .862 .752 .574  .000 .000 .000 
N 60 60 60 60 60 60 60 60 60 60 60 60 60 60 
SV12 Pearson Correlation .506** .106 .031 .165 .366** -.036 .348** .054 .113 -.275* .716** 1 .523** .622** 
Sig. (2-tailed) .000 .419 .813 .208 .004 .785 .006 .685 .389 .034 .000  .000 .000 
N 60 60 60 60 60 60 60 60 60 60 60 60 60 60 
SV13 Pearson Correlation .289* .188 .140 .222 .266* .140 .266* -.053 .121 -.174 .489** .523** 1 .594** 
Sig. (2-tailed) .025 .150 .284 .088 .040 .285 .040 .685 .356 .183 .000 .000  .000 
N 60 60 60 60 60 60 60 60 60 60 60 60 60 60 
Y Pearson Correlation .630** .480** .469** .493** .616** .348** .618** .359** .294* -.059 .666** .622** .594** 1 
Sig. (2-tailed) .000 .000 .000 .000 .000 .006 .000 .005 .023 .656 .000 .000 .000  
N 60 60 60 60 60 60 60 60 60 60 60 60 60 60 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
 
The correlation value of the item score and the total score (Y) was 
compared with the value of rtheory. The rtheory read on the rtable on the significance 
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level of 0.05 with the two tail test where the number of data for validity test is 
(N)=60, the obtained rtheory is 0.254. Thus, it can be concluded that all items with 
riY > 0.254 is stated to be valid, except the item of SV10 (r10Y = -.059) stated to 
be not valid. In order to that SV10 is valid to use, revision was conducted on the 
item of SV10; however, if it still resulted in a value which was not valid, it was 
eliminated. 
Reliability Test was carried out to find out the consistency of the research 
instruments as measurement tools so they could be used repetitively. The test 
employed Alpha Cronbach value, through SPSS program. The table below shows 
the results of the reliability test on the instruments. 
Table 17. Total Respondents of Learning Style Awareness Instrument Reliability 
Test. 
Case Processing Summary 
  N % 
Cases Valid 60 100.0 
Excludeda 0 .0 
Total 60 100.0 
a. Listwise deletion based on all variables in the procedure. 
 
Table 18. Relibility Test of Learning Style Awareness Instrument. 
Reliability Statistics 
Cronbach's Alpha N of Items 
.713 13 
 
The output value of the instrument reliability test for all items Nitems =13, 
tested to the respondents N=60 has the alpha value as much as α=0,713. The 
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alpha value α=0,713 shows that the instrument is quite reliable as measurement 
tools. Instruments can be claimed to be reliable when the alpha value is α>0,6. 
2) Validity and Reliability of Barsch Learning Style Inventory (BLSI) 
Barsch Learning Style Inventory (BLSI) is an instrument to assess 
students’ learning styles. This instrument was chosen and used in the software of 
the instructional media developed. As the instrumet has been translated and 
modified according to the needs, its validity and reliability are needed to test.  
The validity of BLSI instrument was tested to the respondents N=52, 
consisting of students of Electrics and Electronics Departments in Yogyakarta 
Special Territory. The table below presents the result of the BLSI validity using 
the application of SPSS version 17. The level of instrument  validity was tested 
by using Product Moment Pearson Correlation, by comparing the item score and 
the total score. 
Table 19. Validity of Barsch Learning Style Inventory 
Item robserve 
rtable 
(N=52, Sig.=5%) 
Decision 
rObserve>rtable 
LSI_1 .476** 0,279 Valid 
LSI_2 .469** 0,279 Valid 
LSI_3 .470** 0,279 Valid 
LSI_4 .261 0,279 Not Valid 
LSI_5 .389** 0,279 Valid 
LSI_6 .514** 0,279 Valid 
LSI_7 .619** 0,279 Valid 
LSI_8 .376** 0,279 Valid 
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Item robserve 
rtable 
(N=52, Sig.=5%) 
Decision 
rObserve>rtable 
LSI_9 .373** 0,279 Valid 
LSI_10 .435** 0,279 Valid 
LSI_11 .506** 0,279 Valid 
LSI_12 .435** 0,279 Valid 
LSI_13 .315* 0,279 Valid 
LSI_14 .475** 0,279 Valid 
LSI_15 .128 0,279 Not Valid 
LSI_16 .576** 0,279 Valid 
LSI_17 .557** 0,279 Valid 
LSI_18 .524** 0,279 Valid 
LSI_19 .245 0,279 Not Valid 
LSI_20 .289* 0,279 Valid 
LSI_21 .402** 0,279 Valid 
LSI_22 .454** 0,279 Valid 
LSI_23 .537** 0,279 Valid 
LSI_24 .492** 0,279 Valid 
 
The result of correlation obtained further was compared to the value of 
rtable. The rtable value checked on the table with the 0.05 significance level with 2 
tail test and number of data (N)=52, the obtained value of rtable was 0.279. Thus, 
it can be concluded that the item of LSI_4 (0,261< 0,279), LSI_15 (0,128) and 
LSI-19 (0,245) was considered not valid because of riY < 0,279. 
To see the the reliability level of BLSI instrument, a reliability test was 
conducted among the respondents N=52. Table 20 presents the results of the 
reliability test of BLSI instrument. 
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Table 20. Total Responden of BLSI Instrument Reliability Test  
Case Processing Summary 
  N % 
Cases Valid 52 100.0 
Excludeda 0 .0 
Total 52 100.0 
a. Listwise deletion based on all variables 
in the procedure. 
 
Table 21. Reliability Test of BLSI Instrument 
Cronbach's Alpha N of Items 
.798 24 
 
The results of the BLSI instrument reliability test for the whole number of 
items Nitems =24, with the number of test respondents N=52 yielded alpha value, 
α=0,798. The alpha value, α=0,798 shows that the instrunents were quite reliable 
as measurement tools. The decision whether the instruments were considered 
quite reliable when the alpha value is α>0,6. 
3) Validity and Realibility of Instructional Media Evaluation Instrument. 
Instrument validity was tested by using content validity test with item 
percentage suitable with indicators. It was carried out by collecting opinions 
from three experts. The opinions were calculated to find out the percentage of 
valid statements. The instrument items were stated as valid when the suitability 
with the indicators were more than 50% (Susetyo, 2015, p. 116). The formula 
used is 
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          =  ∑    100% 
Where : 
 f  = Frequency of valid statements according to reviewers 
 ∑f  = Number of reviewers 
The following is the table of the validation results for some tables of 
instruments used. 
Table 22.  Instrument validity of media evaluation 
No. Item 
Validator 1 Validator 2 Validator 3   
f 
Valid 
Validity % 
Valid Not Valid Valid 
Not 
Valid Valid 
Not 
Valid 
Quality         1.  Novelty √ - √ - √ - 3 100% 
2.  Portability √ - √ - √ - 3 100% 
3.  Ease to use √ - √ - √ - 3 100% 
4.  Special quality √ - √ - √ - 3 100% 
5.  Potential effectiveness √ - √ - √ - 3 100% 
Presentation         
6.  Learning styles conformity √ - √ - √ - 3 100% 
7.  
Logical ordering and 
sequencing of the 
content 
√ - √ - √ - 3 100% 
8.  Visual √ - √ - √ - 3 100% 
9.  Audio √ - √ - √ - 3 100% 
10. Text √ - √ - √ - 3 100% 
11. Colour √ - √ - √ - 3 100% 
12  Whole appearance √ - √ - √ - 3 100% 
Instructional Design         
13. Instructional objectives - √ √ - √ - 2 67% 
14.  Learning materials √ - √ - √ - 3 100% 
15.  
Learning style 
assessment and   
pre test 
√ - √ - √ - 3 100% 
16.   Teaching strategies - √ √ - √ - 2 67% 
Language         17.   Ease to understand √ - √ - √ - 3 100% 
18.   Readibility  √ - √ - √ - 3 100% 
19.   Spelling √ - √ - √ - 3 100% 
20.   Language Style √ - √ - √ - 3 100% 
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From the table above, the obtained percentage  value of the valid 
statements is more than 50% so all items are said to be valid. 
Table 23. Instrument validity of materials evaluation 
No. Item 
Validator 1 Validator 2 Validator 3   
f 
Valid 
Validity % 
Valid Not Valid Valid 
Not 
Valid Valid 
Not 
Valid 
Content         1.   Materials accuracy √ - √ - √ - 3 100% 
2.   Integratedness √ - √ - √ - 3 100% 
3.   Usefulness √ - √ - √ - 3 100% 
4.   Bias free √ - √ - √ - 3 100% 
5.   Customizability  √ - - - √ - 2 67% 
6.  
     
Learning 
achievement √ - √ - √ - 3 100% 
7.   Learning objecives √ - √ - √ - 3 100% 
8.   Relevance √ - √ - √ - 3 100% 
9.   Materials coverage √ - √ - √ - 3 100% 
Learning Aspect         10. Learning styles √ - √ - √ - 3 100% 
11. Interaction √ - √ - √ - 3 100% 
12. Evaluation of learning outcome √ - √ - √ - 3 100% 
13. Competence  √ - √ - √ - 3 100% 
Questions and Answer         
14. 
Questions inserted 
in the learning 
process 
√ - √ - √ - 3 100% 
15. Ease to answer √ - √ - √ - 3 100% 
16. Test refer to the content √ - √ - √ - 3 100% 
Language         
17. Text easy to understand √ - √ - √ - 3 100% 
18. Suitable readibilty √ - √ - √ - 3 100% 
19. Spelling  √ - √ - √ - 3 100% 
20. Style √ - √ - √ - 3 100% 
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Table 24. Instrument validity of learning software 
No. Item 
Validator 1 Validator 2 Validator 3   
f 
Valid 
Validity % 
Valid Not Valid Valid 
Not 
Valid Valid 
Not 
Valid 
1.  Novelty √ - √ - √ - 3 100% 
2.    Potential effectiveness √ - √ - √ - 3 100% 
3.  Menu appearance  √ - √ - √ - 3 100% 
4.  
Appearance 
supporting 
learning 
√ - √ - √ - 3 100% 
5.  Error handling √ - √ - √ - 3 100% 
6.  
No score 
reduction for 
wrong answers 
when changed  
√ - √ - √ - 3 100% 
7.  
Signing for 
questions 
answered 
√ - √ - √ - 3 100% 
8.  Ending Program √ - √ - √ - 3 100% 
9.  Feature of “help” √ - √ - √ - 3 100% 
10.   Button and  menu √ - √ - √ - 3 100% 
11.   Facility of saving data √ - √ - √ - 3 100% 
12.   Repetition of learning materials √ - √ - √ - 3 100% 
13.   Hiding button and menu not used √ - √ - √ - 3 100% 
14.   
Limitation of 
access to  
program 
√ - √ - √ - 3 100% 
15.   Functionality of application √ - √ - √ - 3 100% 
16.   Ease to use √ - √ - √ - 3 100% 
17.   
Response of 
software to 
instructions 
√ - √ - √ - 3 100% 
18.   Reliability √ - √ - √ - 3 100% 
19.   Maintainability  √ - √ - √ - 3 100% 
20.   Portability √ - √ - √ - 3 100% 
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Table 25.  Instrument validity of students’ satisfaction 
No. Item 
Validator 1 Validator 2 Validator 3 
  
f 
Valid 
Validity % Valid Not Valid Valid 
Not 
Valid Valid 
Not 
Valid 
Materials         
1. Materials coverage √ - √ - √ - 3 100% 
2. Usefulness  √ - √ - √ - 3 100% 
3. Match with the curriculum √ - √ - √ - 3 100% 
Presentation         
4. Suitability with learning styles √ - √ - √ - 3 100% 
5. Attractiveness  √ - √ - √ - 3 100% 
6. Clarity √ - √ - √ - 3 100% 
Ease         7. Ease to operate √ - √ - √ - 3 100% 
8. 
Ease to 
understand 
materials 
√ - √ - √ - 3 100% 
9. 
No need of 
additional 
instructions 
√ - √ - √ - 3 100% 
Fun         10. Satisfaction √ - √ - √ - 3 100% 
11. Fun  √ - √ - √ - 3 100% 
 
Table 26. Evaluation of instrument feasibility by validators 
No. Instrument for Validator 1 
Validator 
2 
Validator 
3 
Feasible 
to Use  
(1) 
Feasible 
with 
Revision 
(2) 
Not 
Feasible 
(3) 
1 Instructional Media 2 2 2 
- 100% - 
2 Subject Matter 2 1 2 33% 67% - 
3 Software 2 1 2 33% 67% - 
4 Student 2 1 2 33% 67% - 
Where the options are chosen by validator are as follows: 
Option 1 = Feasible to use      
Option 2 = Feasible to use with revision     
Option 3 = Not feasible      
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The result of the analysis of the content validity test showed that the 
whole items were feasible to use with some revisions in the statement items as 
stated in the suggestions and revisions. 
5. Data Analysis Technique 
Data from media experts, subject matter experts, software engineering expert 
and students, including data from preliminary study are collected through 
questionnaires. The data are quantitative accompanied with the the qualitative ones.  
The obtained data were then given a normality test using Kolmogorov-
Smirnov/ Shapiro-Wilk to see whether the data were distributed normally or not. 
The results of the data normality test were used to determine the analysis method 
used in the next stage.  
The quantitative data are used to determine the feasibility of the product 
obtained from the scores in the evaluation form by the media experts, subject matter 
experts, software engineer experts and students, as well as the subjects of the small 
field try-out. The quantitative data are used to determine the effectiveness and 
efficiency of the product taken from the pre-test and post-test scores of the same 
subjects in the real small field try-out. The qualitative data are collected from 
interviews and observations during the implementation of the final product.  
To analyze whether the teaching media of industrial electronics integrated 
with learning style instruments is feasible or not to implement, the descriptive 
quantitative analysis is used. The results of the evaluation on the feasibility of product 
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development were analyzed based on the number of mean and deviation standard 
scores obtained, which was then be categorized. The score can be obtained by using 
the following table: 
Table 27. Categorization of the result of the Study 
Criteria Category 
X  ≥  (µ+ 1.σ) Very Good/Very High 
(µ+ 1.σ) > X ≥ µ Good/High 
µ > X≥ (µ-1.σ) Fair/Low 
X < (µ- 1.σ) Poor/Very Low 
 
Next, the score was converted into a number of levels, namely very good/very 
high, good/high, fair/low, and poor/very low. Where “µ“ is the hypothetical mean, 
“σ“ is the hypotetical deviation standard, and X is the Score achieved. That are 
carried out by the following formula: 
µ = ½ (Imax + Imin)∑K  ;  σ = 1/6 ( Xmax - Xmin) 
Where : 
Imax : Maximum score item 
Imin : Minimum score item 
Xmax : Maximum score subject 
Xmin : Minimum score subject 
∑K : Total item 
µ : hypothetical mean 
σ : hypothetical deviation standard 
X : Score achieved 
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CHAPTER FOUR 
RESEARCH FINDING 
 
A. Result of Development 
This study is a development research implementing the DDR (Design and 
Development Research) development. It yields the products to accomodate the 
differences of students’ learning styles. The products are 1) study on the awareness of 
students’ learning styles,  2) design of learning software integrated with learning stye 
instruments, and 3) learning software integrated with learning stye instruments.  The 
following are the results of the development research. 
1. Awareness of Students’ Learning Styles 
a. Teachers’ and Lecturers’ Awareness of Students’ Learning Styles  
The study on the awareness of learning styles was aimed at examining the 
teachers and lecturers’ awareness level and implementation of assessment on the 
students’ learning styles. The study on the teachers and lecturers’ awareness of the 
students’ learning styles was conducted through an online survey technique. The 
survey was carried out by using the online survey facility from ww3.unipark.de. The 
sample was chosen from the population of teachers and lecturers by employing 
purpossive sampling technique. The instruments of the survey that had been prepared 
were uploaded to ww3.unipark.de and were then distributed to the respondents 
through teacher groups and lecturer groups in Facebook social media and emails.  
Below are the data and discussion on the results of the survey of the study on 
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the teachers and lecturers’ awareness of students’ learning styles.  
Table 28. Number of Respondents Obtained from the Online Survey 
Case Processing Summary 
 Cases 
 Valid Missing Total 
 n Percent n Percent n Percent 
Country * Job 167 100.0% 0 .0% 167 100.0% 
 
The number of respondents in the online survey was n=167 after the data were 
selected to delete the missing value in the data.  The missing value in the  data 
obtained from the online survey was due to the fact that some respondents did not 
complete the whole questionnaires. Because there are some data with too many 
missing values, the data were processed further (deleted). After they were deleted, the 
final number of the data: valid=100%, missing=0% was n=167. The following is the 
table on the profile of the respondents of the online survey. 
Table 29. Profile of Online Survey on the Teachers and Lecturers’ Awareness of 
Students’ Learning Styles 
Land / Country / Negara * Job Crosstabulation 
      Job 
   Lecturer Teacher Total 
Country  Indonesia Count 80 82 162 % of total 47.90% 49.10% 97.00% 
Germany Count 3 0 3 % of total 1.80% 0.00% 1.80% 
Others Count 2 0 2 % of total 1.20% 0.00% 1.20% 
Total Count 85 82 167 
% of total 50.90% 49.10% 100.00% 
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The profile of the respondents in the online survey is shown in the table 
above. The number of respondents is n=167 consisting of teachers 82(49,1%), and 
lecturers 85 (50.9% - Indonesia = 80, Germany = 3, Others = 2) in various expertise 
fields. 
The data on the teachers and lecturers’ awareness of the students’ learning 
styles were collected through the instruments whose validity and realibility had been 
tested. The following is the blueprint of the instument and the summary of the results 
of the validity and reliability tests of the instruments used. 
Table 30. Blueprint of Online Survey Instruments of Students’ Learning Style 
Awareness 
NO Aspect (Variable) Questionnaire item Total Data type 
Close/open Question 
1 Profile of respondents 1,2,3,4,5 5 nominal 
2 Knowing the term of students’ learning styles 6 1 nominal 
3 Using Learning Style Instruments 7 1 nominal 
4 Learning style instrument models 8 1 nominal 
5 Ways of assessing learning styles 9 1 nominal 
6 Time to assess 10 1 nominal 
7 Kind of media used 11 1 nominal 
Total Item 11  
Likert Scale 
5 Teachers and lecturers’ 
assessment of students’ 
learning styles in the class 
1, 2, 11, 12, 13 5 
ordinal 
6 Teachers and lecturers’ use 
of instructional media 
appropriate with students’ 
learning styles 
3, 4, 5, 6, 10 5 
ordinal 
7 Teachers and lecturers’  care 
about the students’ 
preferences in learning 
7,8,9 3 
ordinal 
Total of Item 13  
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The instruments distributed online have two types of questions. The questions 
in the first part are closed/open (11 questions), and those in the second part are about 
attitudes (13 questions). The results of the validity test of the instruments are 
summarized below. 
Table 31. Validity Test of  Online Survey Instruments of Students’ Learning 
Style Awareness 
Questioner 
Item (Q_I) 
ranalysis 
(riY) 
rtable Decision 
QI_1 .630** 0.265 valid 
QI_2 .480** 0.265 valid 
QI_3 .469** 0.265 valid 
QI_4 .493** 0.265 valid 
QI_5 .616** 0.265 valid 
QI_6 .348** 0.265 valid 
QI_7 .618** 0.265 valid 
QI_8 .359** 0.265 valid 
QI_9 .294* 0.265 valid 
QI_10 -0.059 0.265 not valid 
QI_11 .666** 0.265 valid 
QI_12 .622** 0.265 valid 
QI_13 .594** 0.265 valid 
 
The table above shows the value of Product Moment Pearson Correlation 
which illustrates the correlation value between item and total score of item. The value 
was used to test the validity of the instrument based on the construct validity. The test 
was conducted among 60 respondents (n=60), and it was found that all items 
(nitem=13) were valid (ρ>0.265), except item QI_10 (ρ<0.265). 
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Table 32. Realibity Test of Online Survey Instruments of 
Students’ Learning Style Awaremess 
Cronbach's Alpha n of Items 
.713 13 
The reliability test of the instrument showed the value of Alpha Cronbach 
α=0.713, so the instruments were regarded quite reliable (α>0.6).  
The normality of data collected were then tested to determine whether they 
were normally distributed or not. The normality test was carried out by using 
Kolmogorov-Smirnov/Shapiro-Wilk analysis in the SPSS application program. The 
results show that the data are not normally distributed.  
Table 33. Normality Test of  Online Survey Instrument on the Awareness of 
Students’ Learning Styles (Close/Open Questionnaire) 
Variable 
Kolmogorov-Smirnova 
Statistic df Sig. 
Term of learning style 0.379 167 0 
Using learning style instruments 0.358 167 0 
Which learning style instrument model 0.37 167 0 
What media 0.37 167 0 
 
Table 34. Normality Test of  Online Survey Instrument on the Awareness of 
Students’ Learning Styles  
No. Aspect (Variable) 
Kolmogorov-Smirnova 
Statistic df Sig. 
1. Assessing students’ learning styles .072 167 .034 
2. Using an instructional media appropriate with students’ learning styles 
.111 167 .000 
3. Care about students’ preferences in learning .140 167 .000 
4. All aspects  .060 167 .200* 
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The result of the data normality test using Kolmogorov-Smirnov shows that 
the data obtained on aspects 1 up to 3 were not normally distributed (ρ(sig.)<0.05) so 
the analysis technique used to analyze them was non parametric statistics, where the 
data were analyzed by describing and categorizing them based on the data quartile.  
The teachers’ and lecturers’ awarenes of the students’ learning styles can be 
divided into those related to knowledge and attitude shown by the teachers and 
lecturers during the learning process. The knowledge and attitude refer to whether the 
teachers and lecturers know and understand the term of learning styles, whether they 
assess the learning styles in the class, and, if they do not know and understand the 
term of learning styles,  whether what the teachers and lecturers do in the learning 
process reflect that they care about the students’ learning styles.  
As discussed in the theoretical review, teachers and lecturers need to know the 
students’ learning styles so that they can determine the methods appropriate with their 
students’ learning styles. The following data show the frequency distribution of the 
respondents who know the term “learning styles” and use the learning style 
instrument in the learning process. 
Table 35. Frequency Distribution of Teachers and Lecturers Who “Know the 
Term of Learning Styles” Based on Their Jobs 
      Job 
Total      Lecturer Teacher 
Knowing Term 
Learning Style 
No  Count 40 31 71 
% of Total 24.00% 18.60% 42.50% 
Yes Count 45 51 96 
% of Total 26.90% 30.50% 57.50% 
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      Job 
Total      Lecturer Teacher 
Total Count 85 82 167 
% of Total 50.90% 49.10% 100.00% 
 
 
The table above shows the respondents who know the term of learning styles 
57.5% (26.9% lecturers and 30.5% teachers) and those who do not know the term of 
learning styles 42.5% (24% lecturers and 18.6% teachers). Thus, the number of 
respondents who know the term of learning styles is bigger than those who “do not” 
(“knowing the term” > “not knowing the term”,  57.5%> 42.5%). 
The table below presents the data on the respondents using the learning style 
instruments. 
Table 36. Frequency Distribution of Teachers and Lecturers Using Learning 
Style Instruments 
      Job Total 
   Lecturer Teacher 
Using 
Learning 
Style 
Instrument 
Instrument 
 No Count 51 38 89 
% of Total 30.50% 22.80% 53.30% 
Yes  Count 34 44 78 
% of Total 20.40% 26.30% 46.70% 
Total Count 85 82 167 
% of Total 50.90% 49.10% 100.00% 
The table above shows that 46.7% teachers and lecturers (20.4% lecturers and 
26.3% teachers) use learning style instruments and 53.3% (30.5% lecturers and 
22.8% teachers) do not use learning style instruments” is bigger than those who “use 
them.” (53.3% > 46.7%). 
The table below presents the crosstabulation between the respondents who 
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“know the term of learning styles” and those who “use learning style instruments.”. 
Table 37. Crosstabulation between the Respondents Who “Know the Term of 
Learning Styles” and Those Who “Use Learning Style Instruments”  
 
      Using Learning 
Style Instrument  Total 
      No Yes   
Knowing the Term of 
LearningStyle 
No  Count 65 6 71 
% of Total 38.90% 3.60% 42.50% 
Yes  Count 24 72 96 
% of Total 14.40% 43.10% 57.50% 
Total Count 89 78 167 
% of Total 53.30% 46.70% 100.00% 
 
The table and graph above describe that 14.4% respondents “know the term of 
learning styles”, but they “do not use learning style instruments”. Furthermore, 43.1% 
respondents “know the term of learning styles” and “use learning style instruments”.  
Table 10 above also shows that 38.9% respondents “do not know the term of 
learning styles” and also “do not use learning style instruments.” However, 3.6% 
respondents state that they “do not know the term of learning style instrument,” but 
they use learning style instruments in the class. 
To sum up, (a) 43.1% respondents “know the term and use learning style 
instruments,” (b) 14.4% respondents “know the term but do not use learning style 
instruments,”  (c) 3.6% respondents “do not know the term but use learning style 
instruments,”  and (d) 38.9% respondents “do not know the term and do not use 
learning style instruments.”  
The table below shows the kinds of learning style instruments used by the 
respondents. 
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Table 38. Cross Tabulation of “Which Learning Style” and “Using Learning 
Style  Instruments” 
   Which learning style   Using Learning Style Instruments Total 
 No Yes 
No Answer Count 88 6 94 % of Total 52.7% 3.6% 56.3% 
Fleming's VAK/VARK instrument Count 0 9 9 % of Total .0% 5.4% 5.4% 
Dunn and Dunn’s instrument of learning 
styles  
Count 0 9 9 
% of Total .0% 5.4% 5.4% 
Honey and Mumford’s Learning Styles 
Questionnaire (LSQ) 
Count 0 15 15 
% of Total .0% 9.0% 9.0% 
 Kolb’s Learning Style Inventory (LSI)  Count 0 12 12 % of Total .0% 7.2% 7.2% 
Others   Count 1 27 28 % of Total .6% 16.2% 16.8% 
Total Count 89 78 167 
% of Total 53.3% 46.7% 100.0% 
 
The data answer the questions in the questionnaire asking about what learning 
style instrument to employ is used to identify the students’ learning styles. The table 
and graph above show that 5.4% teachers and lecturers use Fleming’s VAK/VARK 
learning style instrument, 5.4% Dunn and Dunn’s model, 7.2% Kolb’s LSI, 9% 
Honey Mumford’s LSQ model, 16.2%  others, and 3.6% do not answer. So, totally 
the number of respondents using the learning style instruments is 46.7% whereas the 
number of those who do not use the instruments is 53.3%. 
The respondents’ answers by stating “others” are summarized in the table 
below. In the written form they mentioned other assessment models. 
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Table 39. Other Learning Style Instruments Mentioned by Respondents 
    Others (The answers are written by respondents) 
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Close Question 
Unanswered 93 1 0 0 0 0 0 0 0 94 
Fleming's VAK/VARK 
instrument 0 9 0 0 0 0 0 0 0 9 
Dunn and Dunn’s 
instruments of 
learning styles 
0 9 0 0 0 0 0 0 0 9 
Honey and Mumford’s 
Learning Styles 
Questionnaire (LSQ) 
0 15 0 0 0 0 0 0 0 15 
Kolb’s Learning Style 
Inventory (LSI) 0 12 0 0 0 0 0 0 0 12 
Others / Lainnya 0 21 1 1 1 1 1 1 1 28 
Total 93 67 1 1 1 1 1 1 1 167 
The table above illustrates that of respondents answering “others” only 7 
(4.19%) mentioned the learning style instruments that were not provided as close 
answers. In spite of that, the anwers were not suitable with any learning style 
instrument discussed in the theories of learning styles. 
The media used to perform the learning style assessment by teachers and 
lecturers are summarized in the table below. 
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Table 40. Frequency Distribution of Media Used to Assess Learning Styles  
      What media 
Total 
      
U
na
ns
w
er
ed
 
Pa
pe
r b
as
ed
  
O
nl
in
e 
As
se
sm
en
t 
 O
ffl
in
e 
As
se
sm
en
t 
O
th
er
s 
Using Learning 
Style 
Instrument  
No Count 88 1 0 0 0 89 % of Total 52.7% .6% .0% .0% .0% 53.3% 
Yes Count 6 32 10 17 13 78 % of Total 3.6% 19.2% 6.0% 10.2% 7.8% 46.7% 
Total 
Count 94 33 10 17 13 167 
% of Total 56.3
% 
19.8
% 
6.0% 10.2
% 
7.8% 100.0% 
 
The table above show that teachers and lecturers performed a paper-based 
assessment of learning styles (32%), online assesment (10%), offline assesment  
(17%), others (13%), and did not answer the question (6%). Based on the data, it is 
clear that the paper-based assessment was still very familiar among teachers and 
lecturers. 
This dissertation research is also aimed at answering the research question of 
how much the teachers and lecturers’ awareness of the students’ learning styles is. 
The awareness is seen from three aspects, namely “assesing of learning styles”, 
“using the instructional media appropriate with students’ learning styles” and “care 
about the students preferences in learning” calculated based on the data quartile  
obtained for each aspect.  The score of each aspect was then categorized based on the 
score of the data quartile. 
The following are the data related to how much teachers and lecturers are 
aware of students’ learning styles. 
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Table 41. Frequency Distribution of Teachers and Lecturers’ Awareness of 
Students’ Learning Styles  
No. Statement/Quesitioner Item 
M
in
im
um
 
M
ax
im
um
 Scale  
N
ev
er
 
R
ar
el
y 
So
m
et
im
es
 
O
fte
n 
Al
w
ay
s 
n 
Aspect of Teachers’ and lecturer assess students’ learning styles in the class 
1 
Asking every student in a 
new class about how they 
learn and take note of their 
preferences 
QI_1 1 5 32 27 53 31 24 167 
2 
Starting teaching a new 
class by having an 
introduction and directly 
teaching the materials 
QI_2 1 5 7 22 29 62 47 167 
11 
Asking each student about 
their problems in learning. QI_11 1 5 4 18 53 59 33 167 
12 
Observing the students’ 
behaviours during the 
teaching learning process 
and taking note of what each 
student  prefers 
QI_12 1 5 9 26 52 58 22 167 
13 
Making a questionnaire to 
find out the students’ 
preferences in learning 
QI_13 1 5 34 49 44 28 12 167 
Aspect of Teacher and lecturer use instructional media appropriate with 
students learning style 
3 Using available media and equipment when teaching QI_3 1 5 1 3 16 74 73 167 
4 Creating his/her own teaching media QI_4 1 5 5 12 45 72 33 167 
5 Using various teaching media QI_5 1 5 4 9 48 72 34 167 
6 
Selecting  teaching media 
which are suitable for the 
learning materials instead of 
students’ preferences 
QI_6 1 5 3 12 53 65 34 167 
Aspect Of Teachers and lecturers care about the students preferency in learning 
7 
Teaching by showing 
pictures related to the 
teaching materials QI_7 1 5 2 5 24 77 59 167 
8 Teaching by lecturing QI_8 1 5 3 20 78 54 12 167 
9 
Teaching by reading 
textbooks and writing on the 
board 
QI_9 1 5 43 64 47 10 3 167 
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The data that were collected were grouped according to the aspects tested, 
namely: (1) Aspect of teachers and lecturers’ assessment of students’ learning styles 
in the class, (2) Aspect of teachers and lecturers’ use of instructional media 
appropriate with students’ learning style, and (3) Aspect of teachers and lecturers’ 
care about students’ preferences in learning. The next steps are finding out the 
position of the hypothetical data quartile of the scores of the three aspects. Below is 
the result of the data analysis to find out the score of the hypothetical data quartile. 
Table 42. Hypothetical Data in Each Aspect of Teachers and Lecturers’ Awareness 
of Students’ Learning Styles 
No. Aspect (Variable) n 
Hypothetical Data  
N
um
be
r 
of
 It
em
 Score 
R
an
ge
 Data Quartile  
Imin Imax Q1 Q2 Q3 
1 
Teachers and lecturers’ 
assessment of students’ learning 
styles in the class 
167 5 5 25 20 10 15 20 
2 
Teachers and lecturers’ use of 
instructional media appropriate 
with students’ learning styles 
167 4 4 20 16 8 12 16 
3 
Teachers and lecturers’ care 
about the students’ preferences 
in learning 
167 3 3 15 12 6 9 12 
Q1= 1st Quartile, Q2=2nd Quartile, Q3=3th Quartile 
The hypothetical data in each aspect contains 5 items of attitude statement 
using the Likert Scale with 5 options in which the highest score is 5 and the lowest 
one is 1. The minimum item score is obtained by multiplying the minimum score of 
the attitude scale with the number of items in the aspect measured. The maximum 
item score is obtained by multiplying the maximum score of the attitude scale with 
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the number of items. So, in aspect 1, the lowest hypothetical score obtained is 
Imin=1X5=5, the highest item score is Imax=5X5=25. Then, the data range obtained is  
range=Imax-Imin=25 – 5=20.  
Data quartile divides the data range into four equal parts so the obtained 
interquartile range is 20:4=5, with the item score of  Imin=5 dan Imax=25.  Thus, the 
data quartile for aspect 1 is  Q1=10, Q2=15, dan Q3=20. From the data quartile 
obtained (Q1, Q2 and Q3) the interpretation of the measurement result is carried out 
by grouping the data based on the following criteria. 
Table 43. Categorization of Teachers and Lecturers’ Assesment of Students’ 
Learning Styles 
Criteria Category 
X   ≥  Q3 X   ≥  20 Very Good 
Q3 > X  ≥Q2 20 > X  ≥ 15 Good 
Q2 > X  ≥ Q1 15 > X  ≥ 10 Fair 
X  <   Q1 X  <   10 Poor 
 
The table above shows the data categorization based on the hypothetical 
quartile value of the aspect of  teachers and lecturers’ assessment of students’ 
learning styles. The values of the hypothetical data quartile are Q1=10, Q2=15, and 
Q3=20.  
In aspect 2 the lowest hyphotethical score is Imin=1X4= 4, and the highest item 
score is Imax=5X4=20. The obtained data range is Imax-Imin=20–4=16. From those 
range values the obtained interquartile range is 16:4=4, with the score item Imin=4 and 
Imax=20, so the data quartile for aspect 2 is Q1=8, Q2=12, and Q3=16.  The data 
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categorization of aspect 2 is presented in the table below. 
Table 44. Data Categorization in the Aspect of Teachers and Lecturers’ Use of 
Instructional Media Approriate with Students’ Learning Styles. 
Criteria Category 
X   ≥  Q3 X   ≥  16 Very Good 
Q3 > X  ≥Q2 16 > X  ≥ 12 Good 
Q2 > X  ≥ Q1 12 > X  ≥ 8 Fair 
X  <   Q1 X  <   8 Poor 
 
Then, the values of data quartile for aspect number 3 (teachers and lecturers’ 
care about  the students’ preference in learning) were obtained in the same way. The 
lowest item score for the tested aspect is Imin=1X3=3, and the highest item score is 
Imax= 5X3=15. The obtained data range is  Imax-Imin= 15 – 3=12, the interquartile 
range is 12:4=3, with the item scores Imin=3 and Imax=15. So, the obtained quartile 
values are Q1=6, Q2=9, and Q3=12. The data categorization is presented in the 
following table. 
Table 45. Data Categorization of Teachers and Lecturers’ Care about the Students’ 
Preference in Learning 
Criteria Category 
X   ≥  Q3 X   ≥  12 Very Good 
Q3 > X  ≥Q2 12 > X  ≥ 9 Good 
Q2 > X  ≥ Q1 9 > X  ≥ 6 Fair 
X  <   Q1 X  <   6 Poor 
 
The awareness level of the teachers and lecturers in all aspects related to the 
students’ learning styles was interpreted by adding up the scores of all aspects 
together. Because the normality test shows that all aspects were normally distributed, 
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the interpretation of the result employed the normal distribution by categorizing the 
data based on the mean score (µ), deviation standard (σ) and  score (X) obtained by 
the respondents. The following is the description of the hypothetical data to interpret 
the result of the teachers and lecturers’ awareness level. 
Table 46. Description of Hypothetical Data to Interpret the Result of the Teachers 
and Lecturers’ Awareness Level  
Aspect (Variable) n 
Hypothetical Data  
Mean 
(µ) 
Score Deviation 
Standard 
(σ) 
Imin Imax 
Teachers and Lecturers’ Awareness 
Level of Students’ Learning Styles 167 36 12 60 8 
Imin hypothetical score shows data assuming that if the subjects answered all 
questions by choosing score 1 in all questions (item=12), the value would be score 
Imin= 1 X 12 =12, and Score Imax. If the subjects answered all questions by choosing 
score 5, the value would be score Imax=5 X 12=60. So, the obtained mean is 
µ=(Imax+Imin)/2=36 and deviation standard is  =   (    −     )=    (60-12)=8. 
The hypothetical data obtained (µ dan σ) were then put into the formula to categorize 
data as shown in the following table. 
Table 47. Data Categorization of Teachers  and Lecturers’ Awareness of 
Students’ Learning Styles 
Criteria Category 
X  ≥  (µ+ 1.σ) X  ≥  (36+1*8) X  ≥  44 Very Good 
(µ+ 1.σ) > X ≥ µ (36+1*8) > X ≥ 36 44 > X ≥36 Good 
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Criteria Category 
µ > X≥ (µ-1*σ) 36> X≥ (36-1*8) 36> X≥ 28 Fair 
X < (µ- 1*σ) X < (36- 1*8) X < 28 Poor 
 
The interpretation of the awareness level of teachers and lecturers’ students’ 
learning styles was carried out based on the categorization as shown in the table 
above. Based on the data categorization, the interpretation is presented below. 
Table 48. Result of Score Categorization in the Aspect of Teachers and 
Lecturers’ Assessing Learning Styles 
    Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Teachers and 
Lecturers’ 
Assessment of 
Students’ Learning 
Styles in the Class 
Very Good 34 20.4 20.4 20.4 
Good 79 47.3 47.3 67.7 
Fair 45 26.9 26.9 94.6 
Poor 9 5.4 5.4 100.0 
Total 167 100.0 100.0   
The results of the categorization of the aspect of teachers and lecturers’ 
assessing the learning styles are poor = 5.4%, fair = 26.9%, good = 47.3% and very 
good = 20.4%. It can be concluded from the table and graph that the aspect of 
assessing the learning styles by  teachers and lecturers was categorized as good 
(47.3%). 
The data categorization of the aspect of using the instructional media 
appropriate with the students’ learning styles is shown in the table and graph below.  
Table 49. Result of the Score Categorization of Instructional Media Use 
Appropriate with Students’ Learning Styles  
  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Teachers and Lecturers’ Very 84 50.3 50.3 50.3 
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  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Use of Instructional Media 
Approriate with Students’ 
Learning Styles 
Good 
Good 71 42.5 42.5 92.8 
Fair 10 6.0 6.0 98.8 
Poor 2 1.2 1.2 100.0 
Total 167 100.0 100.0   
 
The frequency distribution of the lecturers and teachers using the instructional 
media appropriate with the students’ learning styles shows that the result are poor = 
1.2%, fair = 6%, good = 42.5% and very good = 50.3%. Thus, it can be concluded 
that the teachers and lecturers’ use of the instructional media appropriate with the 
students’ learning styles is very good (50.3%). 
Table 50. Data Categorization in the Aspect of Care about the Students’ 
Preferences in Learning 
  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Teachers and 
Lecturer Care about 
the Students' 
Preference in 
Learning 
Very good 23 13.8 13.8 13.8 
Good 101 60.5 60.5 74.3 
Fair 42 25.1 25.1 99.4 
Poor 1 .6 .6 100.0 
Total 167 100.0 100.0   
 
Based on the categorization, in the aspect of care about the students’ 
preferences in learning, the results are poor = 0.6%, fair = 25.1%, good = 60.5% and 
very good = 13.8%. It can be concluded that this aspect can be categorized as having 
a good awareness level (60.5%). 
The teachers and lecturers’ awareness of the students’ learning styles as a 
whole is the combination of three aspects mentioned above. The result of the data 
categorization of the teachers and lecturers’ awareness of the students’ learning styles 
as a whole is shown in the table below. 
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Table 51. Frequency Distribution of Teachers and Lecturers’ Awareness of 
Students’ Learning Styles  
  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Teachers and Lecturers’ 
Awareness of Students’ 
Learning Styles  
Very Good 57 34.1 34.1 34.1 
Good 86 51.5 51.5 85.6 
Fair 22 13.2 13.2 98.8 
Poor 2 1.2 1.2 100.0 
Total 167 100.0 100.0   
 
Thus, the level of teachers and lecturers’ awareness of students’ learning styles 
based on the online survey is categorized as poor = 1.2%, fair = 13.2%, good = 
51.5%, and very good = 34.1% calculated from the aspects of “assessing learning 
styles”, and “using instructional media appropriate with students’ learning styles” and 
“care about the students preferences in learning”. In conclusion, the teachers and 
lecturers’ awareness of the students’ learning styles is good (51.5%). 
b. Vocational High School Teachers’ Awareness of Students’ Learning Styles 
The study on the vocational high school teachers’ awareness of assessing 
students’ learning styles was conducted by employing an offline survey technique 
carried out by distributing questionnaires to the teachers of the Electronics, Electrical, 
and Computer Departments of vocational high schools. The sample was taken from 
the population of vocational high school teachers by using the purpossive sampling 
technique.  
The data of the vocational high school teachers’ awareness of the students’ 
learning styles were collected through an instrument whose blueprint is shown in 
Table 52 .  This instrument (offline survey instrument) was developed from the online 
survey instrument by adding some question items in the open/close questionnaire and 
108 
 
the aspect of teachers’ awareness of the students’ learning preferences in the attitude 
scale instrument. The table below is the blueprint of the instrument used to assess the 
vocational high school teachers’ awareness of the students’ learning styles.  
Table 52. Blueprint of Offline Survey Instrument of Awareness of Students’ 
Learning Styles 
NO Variable (Aspect) Questionnaire item Total Data type 
Close/open Question 
1 Profile of respondents  1,2,3,4 4 nominal 
2 Subject matter priority in Industrial Electronics 5 1 nominal 
3 Knowing the term of students’ learning styles 6 1 nominal 
4 Using LS instrument 7 1 nominal 
5 Learning style model 8,11 1 nominal 
6 Way of assessing LS  9 1 nominal 
7 Time to asses students’ learning styles 10 1 nominal 
8 Instructional media used 12,13,14 1 nominal 
Total Item 11  
Attitude Scale (Likert Scale) 
9 
Teachers’ assessment of 
students’ learning styles in 
the class 
1, 2, 10, 11, 12, 
13 6 ordinal 
10 
Teachers’ use of instructional 
media appropriate with 
students’ learning styles 
3, 4, 5,  6, 7,8, 
9 7 ordinal 
11 
Teachers’ care about 
students’ preferences in 
learning 
14,15,16,17 4 ordinal 
Total Item 17  
 
To assess the teachers’ level of awareness of the students’ learning styles, a 
questionnaire consisting of 17 question items of attitude scale (Likert Scale) with five 
options (Never, Seldom, Sometimes, Often, and Always) was used.  The 
questionnaire was divided into three aspects, namely (1) aspect of teachers’ 
assessment of learning styles, (2) aspect of teachers’ use of instructional media 
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suitable with learning styles, and (3) aspect of teachers’ awareness of students’ 
preferences in learning. 
The construct validity of the instrument was tested by using Pearson Product 
Moment Correlation and the reliability of the instrument was tested by employing 
Alpha Cronbach (α). The table below is the results of the construct validity test on the 
instrument of the vocational high school teachers’ awareness of students’ learning 
styles.  
Table 53. Validity Test of  Offline Survey Instrument of the Awareness of 
Students’ Learning Styles 
No. Item Correlation Y Valid/No Valid 
1 I ask each student about how 
they learn as the data of 
students’ preferences. 
Pearson Correlation .514** Valid  
  Sig. (2-tailed) .000   
  n 67   
2 I start the lesson with an introduction and teach the 
materials straight afterwards. 
Pearson Correlation .321** Valid  
  Sig. (2-tailed) .008   
  n 67   
3 
I use only the media and 
equipment available in the 
class. 
Pearson Correlation .376** Valid  
  Sig. (2-tailed) .002   
  n 67   
4 
I select the instructional 
media suitable with the 
instructional objectives. 
Pearson Correlation .523** Valid  
  Sig. (2-tailed) .000   
  n 67   
5 I select the instructional 
media suitable with the 
instructional materials.. 
Pearson Correlation .339** Valid  
  Sig. (2-tailed) .005   
  n 67   
6 
I select the instructional 
media suitable with the 
students’ characteristics or 
learning styles. 
Pearson Correlation .413** Valid  
  Sig. (2-tailed) .001   
  n 67   
7 I use various (more than one) Pearson Correlation .472** Valid  
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No. Item Correlation Y Valid/No Valid 
  kinds of instructional media. Sig. (2-tailed) .000   
  n 67   
8 I consider the students’ 
preferences (what the 
students prefer in learning) 
before choosing instructional 
media for teaching. 
Pearson Correlation .511** Valid  
  
Sig. (2-tailed) .000 
  
  n 67   
9 
I use one kind of instructional 
media when teaching. 
Pearson Correlation .323** Valid  
  Sig. (2-tailed) .008   
  n 67   
10 
I ask the problems in learning 
to each student. Pearson Correlation .438
** Valid  
  Sig. (2-tailed) .000   
  n 67   
11 
I observe and make a note 
on the behaviours of each 
student during the teaching 
and learning take place as 
the data of what each student 
prefer in learning. 
Pearson Correlation .529** 
Valid  
  Sig. (2-tailed) .000   
  n 67   
12 
I consider whatever each 
student prefers in learning as 
things to consider in 
designing the lesson plans. 
Pearson Correlation .534** Valid  
  Sig. (2-tailed) .000   
  n 67   
13 
I make 
questionnaires/questions to 
identify the students’ 
preferences (what they 
prefer) in learning in the 
beginning and end of the 
semester. 
Pearson Correlation .465** 
Valid  
  Sig. (2-tailed) .000   
  
n 67 
  
14 I want the students to listen to music through headsets 
during the practicum 
sessions. 
Pearson Correlation .210 not Valid  
  Sig. (2-tailed) .088   
  n 67   
15 
I alllow the students to play 
instructional videos related to 
the theory/practicum learning 
materials at the assigned 
time. 
Pearson Correlation .244* Valid 
  Sig. (2-tailed) .047   
  n 67   
16 
I repeat the explanation on 
the learning materials as 
requested by the students. 
Pearson Correlation .416** 
Valid  
  Sig. (2-tailed) .000   
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No. Item Correlation Y Valid/No Valid 
  n 67   
17 I ask the students to always 
sit still during the teaching 
and learning process without 
exception. 
Pearson Correlation .218 not Valid  
  Sig. (2-tailed) .076   
  n 67   
**. Correlation is significant at the 0.01 level (2-tailed).  
  *. Correlation is significant at the 0.05 level (2-tailed). 
 
The construct validity test of the instrument using version 17.0 of SPSS 
program yielded Pearson Product Moment Correlation values of each item towards 
the value of the item total. The values show the correlation values between the items 
and the total score of items. The test was conducted among 67 respondents, and a 
number of items were claimed to be valid  (riY>0.235) on the significance level of 
α=0.05, except item numbers 14 and 17 (riY< 0.235) where the riY is the value of 
ranalysis which was compared with the value of  rtable=0.235.  
Table 54. Reliability of Instrument on the Attitude Scale of  Vocational 
High School Teachers’ Awareness as a Whole  
Cronbach's Alpha n of Items 
0.636 17 
 
The reliability test of the instruments based on the result of the analysis using 
Alpha Cronbach technique showed that the reliability coefficient was 0.636. The 
value means that the instrument as a whole was quite reliable (α>0.6). 
The instruments whose validity and reliability had been tested were then used 
to collect data of the research. The normality of the collected data were then  tested to 
determine whether they were normally distributed or not to decide what analysis 
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technique to use.  
The normality test was conducted by using Kolmogorov-Smirnov analysis in 
the version 17.00 of SPSS application program. The table below presents the result of 
the data normality test.  
Table 55. Data of Normality Test for Close/Open Questionnaire 
No. item Kolmogorov-Smirnova 
  Close/Open Questionnaire Statistic df Sig. 
1 Do you think what learning materials of Industrial Electronics should be prioritized? 
.222 67 .000 
2 Do you know the term of learning styles? .414 67 .000 
3 Do you use learning style instruments?  .291 67 .000 
4 Which model of learning style  instrument do you use? 
.488 67 .000 
5 
Based on what is the learning style instrument do 
you use? 
.481 67 .000 
6 
When do you carry out the learning style 
assessment? 
.482 67 .000 
7 Which term of learning styes are you familiar with?  .387 67 .000 
8 What kind of instructional media do you use? .412 67 .000 
9 
Are the instructional media or practicum unit 
similar to the ones in the industry? 
.368 67 .000 
10 
How should the instructional media be packed  to 
provide ease? 
.504 67 .000 
 
The table above shows the result of the data normality test for open/close 
questions with the nominal data type. The result shows that the data were not 
normally distributed, where the value of all items was ρ(sig.)=0.000 or (ρ<0.05). The 
data were then analyzed with the non parametric analysis by describing the data. 
The data normality test was then carried out for the instrument to assess the 
attitude of the vocational high school teachers which is about the awareness of the 
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students’ learning styles. The instrument employed the Likert scale. The table below 
presents the result of the data normality test of the isntrument.  
Table 56. Normality Test of Vocational High School Teachers’ Awareness of 
Students’ Learning Styles 
No.  Aspect 
Kolmogorov-
Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
1 Assessing Students’ LS 0.106 67 0.058 0.972 67 0.14 
2 Using Instructional lMedia Appropriate with LS 0.136 67 0.004 0.959 67 0.026 
3 Teachers’ Awareness of Students’ Preferences 0.135 67 0.004 0.962 67 0.037 
 a. Lilliefors Significance Correction 
 
The table above shows the result of the data normality test for each aspect 
tested, where the normality test of the data in the three aspects showed different 
values: (1) in the aspect of whether teachers assess learning styles the data are shown 
to be normally distributed ρ(sig.) =0.058 or ρ>0.05, (2), in the aspect whether 
teachers use instructional media suitable with students’ learning styles the data are 
shown to be not normally distributed ρ(sig.)=0.004 or ρ<0.05, and  (3) in the aspect 
of whether the teachers are aware of the students’ preferences in learning the data are 
shown to be not normally distributed ρ(sig.)=0.004 or ρ<0.05.  
Based on the normality test, the data for aspect 1 were analyzed by using 
parametric statistics by categorizing the data based on the mean (µ), the deviation 
standard (σ), and the scores obtained by the respondents (X) to interpret the final 
result. To interpret the final result of the data for aspects 2 and 3, the data were 
categorized based on the data quartile. 
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The interpretation of the final result of the level of the vocational high school 
teachers’ awareness of the students’ learning styles as a whole constitute the 
accumulation of the data in the three aspects. The result of the normality test on the 
vocational high school teachers’ awareness of the students’ learning styles is 
presented in the table below. 
Table 57. Normality Test of the data for the Whole Items of the Instruments of 
Vocational High School Teachers’ Awareness of the Students’ Learning 
Styles  
Item Total 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
Y (vocational high school 
teachers’ awareness of the 
students’ learning styles) 
.097 67 .196 .944 67 .004 
a. Lilliefors Significance Correction 
 
The result shows that the data were normally distributed ρ(sig.)=0.196 or 
ρ>0.05. So, the interpretation of the result of the level of the vocational high school 
teachers’ awareness of the students’ learning styles as a whole was analyzed with 
parametric statistics  by interpreting the result through the data categorization based 
on the mean (µ), the deviation standard(σ), and the scores obtained by the 
respondents (X). 
After the normality was tested, the data were then analyzed based on the result 
of the test. The following are the data and the interpretation.  
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Table 58. Number of Vocational High School Teachers as Respondents through 
Offline Survey 
  
  
  
Cases 
Valid Missing Total 
n Percent n Percent n Percent 
Province * 
Department 67 100.00% 0 0.00% 67 100.00% 
 
 
The number of respondents in the survey is n=67, and the whole data from 
them could be processed (Valid=100%). It is shown in the missing value =0%. All 
respondents are teachers of Electronics, Electrical, and Computer Departments of 
vocational high schools. The table below show the frequency distribution of the 
respondents based on departments and working areas. 
Table 59. Profile of Respondents Based on Departments and Working Areas 
 Departement 
Total Electronics Electric Computer 
Province Yogyakarta Count 20 13 14 47 
% of Total 29.9% 19.4% 20.9% 70.1% 
Central Java Count 11 2 5 18 
% of Total 16.4% 3.0% 7.5% 26.9% 
Others Count 0 0 2 2 
% of Total .0% .0% 3.0% 3.0% 
Total Count 31 15 21 67 
% of Total 46.3% 22.4% 31.3% 100.0% 
 
The table above shows the frequency distribution of where the respondents 
come from. They are from the Electronics Department = 31 (46.3%), the Electrical 
Department = 15 (22.4%), and the Computer Department =21 (31.3%) in working 
areas of Yogyakarta Special Province = 47 (70.1%), Central Java Province = 18 
(26.9%), and other provinces =2 (3%).  
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As mentioned in the introduction chapter, this research is aimed at examining 
the level of the vocational high school teachers’ awareness of the students’ learning 
styles, where the parameter of the awareness level in general is knowing that 
something exists, or having knowledge or experience of a particular thing. So, to 
assess the awareness level, whether a teacher knows and implements what he knows 
needs to be tested. All respondents’ awareness level of learning styles obtained in the 
survey is shown in the table below. 
Table 60. Frequency of Vocational High School Teachers Who “Knows the Term 
of Learning Styles” Based on Departments 
      Department 
Total       Electronics Electric Computer 
Knowing 
The Term 
of Learning 
Style 
No 
Answer 
Count 0 0 1 1 
% of Total .0% .0% 1.5% 1.5% 
Yes Count 8 7 7 22 
% of Total 11.9% 10.4% 10.4% 32.8% 
No Count 23 8 13 44 
% of Total 34.3% 11.9% 19.4% 65.7% 
Total Count 31 15 21 67 
% of Total 46.3% 22.4% 31.3% 100.0% 
 
The table above show that the percentage of respondents who know the term 
of learning styles is 32.8% (11.9% Electronics, 10.4% Electrical and 10.4% 
Computer) and that of those who do not know  the term of learning styles 65.7% 
(34.3% Electronics, 11.9% Electrical, and 19.4% Computer).  
It can be concluded from the data that the number of respondents who do not 
know the term of learning styles is biggest than that of those who know it (“not 
knowing the term” > “knowing the term”,  65.7%> 32.8%). 
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The following is the table of the data of the respondents who use the learning 
style. 
Table 61. Frequency Distribution of Vocational High School Teachers Using 
Learning Style Instruments Based on Departments 
      Department 
Total       Electronics Electric Computer 
Using learning 
style 
instruments 
Yes Count 3 6 5 14 
% of Total 4.5% 9.0% 7.5% 20.9% 
No  Count 28 9 15 52 
% of Total 41.8% 13.4% 22.4% 77.6% 
No 
Answer 
Count 0 0 1 1 
% of Total .0% .0% 1.5% 1.5% 
Total Count 31 15 21 67 
% of Total 46.3% 22.4% 31.3% 100.0% 
 
The table above shows that 20.9% of vocational high school teachers (4.5% 
Electronics, 9% Electrical, dan 7.5% Computer) used learning style instruments, 
77.6%  (41.8% Electronics, 13.4% Electrical, dan 22.4% Computer) did not, and 
1.5% did not answer the question. 
It can be concluded that the number of respondents who did not use the 
learning style instruments is bigger than that of those who did (77.6% >20.9%). The 
respondents who did not answer the question (15%) could be classified as those who 
did not use the learning style instruments.  
To describe the data of how many respondents know the term of learning 
styles and how many use learning style instruments, the data were put into a cross 
table. The following is the data cross tabulation for the vocational high school 
teachers who know the term of learning styles and use  learning styles instruments. 
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Table 62. Cross Tabulation for the Vocational High School Teachers Who Know the 
Term of  Learning Styles and Use  Learning Styles Instruments  
      Using learning style instrument 
Total       Yes No 
No 
Answer 
Knowing the 
term of learning 
Style 
No 
Answer 
Count 0 0 1 1 
% of Total .0% .0% 1.5% 1.5% 
Yes Count 10 12 0 22 
% of Total 14.9% 17.9% .0% 32.8% 
No Count 4 40 0 44 
% of Total 6.0% 59.7% .0% 65.7% 
Total Count 14 52 1 67 
% of Total 20.9% 77.6% 1.5% 100.0% 
 
 
The table above show that 32.8% respondents know the term of learning styles 
(consisting of 17.9% of them do not use learning style instruments and 14.9% use 
them), 65.7% do not know the term of learning styles (6% of them say that they use 
learning style instruments although they do not know the term of learning styles) and 
43,1% know the term of learning styles and use learning style instruments.  
The conlusion is that (a) 14.9% of the respondents  know the term of learning 
styles and use learning style instruments, (b) 17.9% of them know the term of 
learning styles but do not use learning style instruments, (c) 6% of them do not know 
the term of learning styles but use learning style instruments,and (d) 59.7% of them 
do not know the term of learning styles and do not use learning style instruments. 
The table below shows which learning instruments are used to assess learning 
styles by a number of the respondents who stated that they used learning style 
instruments.  
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Table 63. Frequency Distribution of Learning Style Instruments Used by 
Vocational High School Teachers  
      Using learning style instrumen 
Total       Yes No 
No 
Answer 
Which learning 
Style 
Instrument 
No 
Answer 
Count 8 52 1 61 
% of Total 11.9% 77.6% 1.5% 91.0% 
VAK Count 4 0 0 4 % of Total 6.0% .0% .0% 6.0% 
LSP Count 1 0 0 1 % of Total 1.5% .0% .0% 1.5% 
I don't 
know 
Count 1 0 0 1 
% of Total 1.5% .0% .0% 1.5% 
Total Count 14 52 1 67 
% of Total 20.9% 77.6% 1.5% 100.0% 
 
The table above show that 6% of the respondents using learning style 
instruments mentioned VAK model, 1.5% of them mentioned LSP, 11.9% did not 
give any answer, and 1.5% answered “I did not know.”  
The conclusion is that of 20.9% respondents who stated that they used 
learning style instruments only four people used the VAK model, and only 1 person 
(1.5%) using LSP model, and 1.5% answered that they did not know. Most of them 
did not answer this question (11.9%). 
Table 64. Media Used to Learning Styles by Vocational High School Teachers 
      Which media are used to asses students' learning style 
Total 
      N
o 
an
sw
e
r 
Pa
pe
r 
ba
se
d 
on
lin
e 
as
se
s
m
en
t 
of
f 
lin
e 
as
se
s
m
en
t 
ot
he
rs
 
Using 
Learning 
Style 
Instrument 
Yes 
Count 4 5 1 1 3 14 
% of Total 6.0% 7.5% 1.5% 1.5% 4.5% 20.9% 
No Count 51 0 1 0 0 52 % of Total 76.1% .0% 1.5% .0% .0% 77.6% 
No 
Answer 
Count 1 0 0 0 0 1 
% of Total 1.5% .0% .0% .0% .0% 1.5% 
Total Count 56 5 2 1 3 67 
% of Total 83.6% 7.5% 3.0% 1.5% 4.5% 
100.0
% 
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The table above shows 7.5% respondents assessing learning styles use paper-
based media, 3% use online, 1.5% use offline,  4.5% use other media and 6% do not 
answer.  
Thus, it can be concluded that most of the respondents (7.5%) using the 
learning styles instruments used the paper-based media to assess learning styles. 
The following data show when the respondents assess learning styles.  
Table 65. Data Showing When the Vocational High School Teachers Assess 
Learning Styles 
      Using Learning Style Instrument 
Total    Yes No 
No 
Answer 
When is learning 
style assesment 
carried out?  
No 
Answer 
Count 4 51 1 56 
% of Total 6.0% 76.1% 1.5% 83.6% 
Beginning 
semester 
Count 3 1 0 4 
% of Total 4.5% 1.5% .0% 6.0% 
middle 
semester 
Count 2 0 0 2 
% of Total 3.0% .0% .0% 3.0% 
every 
meeting 
Count 4 0 0 4 
% of Total 6.0% .0% .0% 6.0% 
others Count 1 0 0 1 
% of Total 1.5% .0% .0% 1.5% 
Total Count 14 52 1 67 
% of Total 20.9% 77.6% 1.5% 100.0% 
 
The table shows that 4.5% assessed the learning styles in the beginning of the 
semester, 3% in the middle of the semester, 6% every meeting, and 6% did not 
answer the question.  
Although most of the respondents did not know the term of learning styles and 
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did not use the learning style instruments, the vocational high school teachers’ 
awareness level of learning styles can be measured through the attittude during the 
teaching and learning process. The following data present the attitude measured and 
the result interpretation of the vocational high school teachers’ awareness level of 
learning styles. 
Table 66. Score Distribution of Attitude Scale of Vocational High School 
Teachers’ Awareness of Students’ Learning Styles  
No. Questionnaire 
Va
lid
 
M
is
si
ng
 
N
ev
er
 
Se
ld
om
 
So
m
et
im
es
 
O
fte
n 
A
lw
ay
s 
1 I ask each student about how they learn as the data of students’ preferences. 67 0 3 13 24 22 5 
2 I start the lesson with an introduction and teach the materials straight afterwards. 67 0 12 32 8 10 5 
3 I use only the media and equipment available in the class. 67 0 8 28 22 7 2 
4 I select the instructional media suitable with the instructional objectives. 67 0 -  20 39 7 1 
5 I select the instructional media suitable with the instructional materials.. 67 0  - -  30 35 2 
6 I select the instructional media suitable with the students’ characteristics or learning styles. 67 0 -  1 23 38 5 
7 I use various (more than one) kinds of instructional media. 67 0 -  -  23 39 5 
8 
I consider the students’ preferences (what the 
students prefer in learning) before choosing 
instructional media for teaching. 
67 0 -  5 32 26 4 
9 I use one kind of instructional media when teaching. 67 0 5 16 31 12 3 
10 I ask the problems in learning to each student. 67 0 -  -  21 33 13 
11 
I observe and make a note on the behaviours of 
each student during the teaching and learning 
take place as the data of what each student 
prefer in learning. 
67 0 1 4 28 29 5 
12 
I consider whatever each student prefers in 
learning as things to consider in designing the 
lesson plans. 
67 0 1 3 29 31 3 
13 
I prepare questionnaires/questions to identify the 
students’ preferences (what they prefer) in 
learning in the beginning and end of the 
semester. 
67 0 9 16 29 10 3 
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No. Questionnaire 
Va
lid
 
M
is
si
ng
 
N
ev
er
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es
 
O
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n 
A
lw
ay
s 
14 
I want the students to listen to music through 
headsets during the practicum sessions. 67 0 34 16 13 2 2 
15 
I alllow the students to play instructional videos 
related to the theory/practicum learning materials 
at the assigned time. 67 0 2 9 29 21 6 
16 
I repeat the explanation on the learning materials 
as requested by the students. 67 0 -  -  13 31 23 
17 
I ask the students to always sit still during the 
teaching and learning process without exception. 67 0 8 13 28 16 2 
  Total     83 176 422 369 89 
 
The table above shows the whole scores of the questionnaires assessing the 
vocational high school teachers’ awareness level of students’ learning styles. The data 
obtained were used to interpret the results of the aspects related to the teachers’ 
awareness of the students’ learning styles. Next, the interpretation of the whole items 
which constituted the interpretation of the results of assessing the vocational high 
school teachers’ awareness as a whole was also carried out.   
The classification of the questionnaire items for the three aspects is presented 
in the table below. 
Table 67. Aspects of Vocational High School Teachers’ Awareness of Students’ 
Learning Styles and the Analysis 
No. Aspect (Variable) Item Number 
Number 
of Item 
Test of 
Normality  Analysis 
1 
Teachers’ assessment 
of  students’ learning 
styles in the class 
1, 2, 10, 11, 
12, 13 6 
ρ(Sig.)=0.058 
Normal 
distribution 
Descriptive 
Parametric 
2 Using instructional media appropriate with 
3, 4, 5,  6, 
7,8, 9 7 
ρ(Sig.)=0.004 
Abnormal 
Descriptive 
Non 
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No. Aspect (Variable) Item Number 
Number 
of Item 
Test of 
Normality  Analysis 
students learning style distribution Parametric 
3 
Teachers’ care about 
the students’ 
preferences in learning 
14,15,16,17 4 
ρ(Sig.)=0.004 
Abnormal 
distribution 
Descriptive 
Non 
Parametric 
Total Item 17  
4 
Teachers’ awareness of 
the students’ learning 
styles (Combination of 
the whole aspects) 
All Items 17 
ρ(Sig.)= 
0.196 
Normal 
distribution 
Descriptive 
Parametric 
 
The table above shows that the data in the aspect of teachers’ assessment of 
students’ learning styles were normally distributed (ρ>0.05). The aspect consists of 6 
question items with the score range of 1 to 5 for each item answer from the research 
subjects. The result interpretation of the data in this aspect used the normal 
distribution and was conducted by grouping the data based on the hypothetical mean 
and hypothetical deviation standard as shown in the following table.  
Table 68. Description of Hypothetical Data in the Aspect of Teachers’ 
Assessment of Students’ Learning Styles 
Aspect(Variabel) n 
Hypothetical Data 
Mean  
(µ) 
Score Deviation 
Standard 
(σ) 
Imin Imax 
Teachers’ assessment of 
students’ learning styles 67 18 6 30 4 
The Imin hypothetical score shows the data with the assumption that if the 
subjects answered all questions on score 1 in all question items (item=6), the value 
would be Score Imin= 1 X 6 =6, and if the subjects answered all questions on score 5, 
the value would be Score Imax=5 X 6=30. so the mean obtained was 
µ=(Imax+Imin)/2=18 and the deviation standard is  =   (    −     )=    (30-6) = 4. 
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The hypothetical data obtained (µ dan σ) were then put into the formula to categorize 
the data as shown in the following table. 
Table 69. Data Categorization in the Aspect of the Vocational High School 
Teachers’ Awareness of Students’ Learning Styles 
Criteria Category 
X  ≥  (µ+ 1.σ) X  ≥  (18+ 1.4) X  ≥  22 Very Good 
(µ+ 1.σ) > X ≥ µ (18+ 1.4) > X ≥ 18 22 > X ≥ 18 Good 
µ > X≥ (µ-1.σ) 18 > X≥ (18-1.4) 18 > X≥ 14 Fair 
X < (µ- 1.σ) X < (18 - 1.4) X < 14 Poor 
The vocational high school teachers’ awareness level of the students’ learning 
styles was interpreted by categorizing the scores obtained by the subjects into four: 
Poor, Fair, Good, and Very Good. The ferrequency distribution of the scores related 
to the tested aspect obtained by the subjects is shown in the table below. 
Table 70. Frequency Distribution of the Scores Obtained by Subjects 
 
X (Score 
Achieved) Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid 14 4 6.0 6.0 6.0 
15 2 3.0 3.0 9.0 
16 3 4.5 4.5 13.4 
17 2 3.0 3.0 16.4 
18 7 10.4 10.4 26.9 
19 9 13.4 13.4 40.3 
20 6 9.0 9.0 49.3 
21 7 10.4 10.4 59.7 
22 14 20.9 20.9 80.6 
23 5 7.5 7.5 88.1 
24 2 3.0 3.0 91.0 
25 3 4.5 4.5 95.5 
27 2 3.0 3.0 98.5 
29 1 1.5 1.5 100.0 
Total 67 100.0 100.0   
 
The frequency distribution of the scores in the table above, after being 
categorized based on the categorization criteria that have been decided, can be 
described below.  
 
 
Table 71. Interpretation of Result on
Students’ Learning Styles
  
Teachers’ 
Assessment of 
Students’ 
Learning Styles 
Very Good
Good 
Fair 
Total 
 
Figure 13. Interpretation of Result on
Students’ Learning Styles
The table and graph above shows that the vocational high school teachers’ 
awareness level of learning styles viewed from the aspect of t
students’ learning styles can be categorized as 
16.4%. Thus, it can be concluded that in this aspect the teachers’ awareness is good 
(43.3%). 
Then, the results in the aspects of 
students’ learning styles and teachers’ care about the students’ preferences 
were interpreted. It can be seen in Table 
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Frequency Percent Valid Percent 
Cumulative 
Percent 
 27 40.3 40.3 40.3
29 43.3 43.3 83.6
11 16.4 16.4 100.0
67 100.0 100.0   
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normally distributed (ρ<0.05) so the interpretation of the results was carried out by 
grouping the data based on the value of the data quartile as shown in the following 
table. 
Table 72. Description of Hypothetical Data for Data Not Normally Distributed 
Aspect(Variable) n 
Hypothetical Data  
Number 
of Item 
Score 
Range 
Data Quartile 
Imin Imax Q1 Q2 Q3 
Using Instructional Media 
appropriate with Students’ 
Learning Styles 
67 7 7 35 28 14 21 28 
Teachers’ Care about the 
Students’ Preferences in 
Learning 
67 4 4 20 16 8 12 16 
The hypothetical data in the aspect of using instructional media appropriate 
with students’ learning styles have 7 items of statements related to attitude using 
Likert scale with 5 options. The highest score is 5 and the lowest score is 1, so lowest 
item score is Imin=1 X 7= 7 and the highest item score is Imax= 5 X 7=35. The obtained 
data range is range=Imax-Imin=35 – 7=28. The data quartile divides the data range into 
four equal parts so the interquartile range is 28:4=7, with the item scores  Imin=7 and 
Imax=35. The quartiles are Q1=14, Q2=21, and Q3=28.  
The description of the hypothetical data for the aspect of teachers’ care about 
the students’ preferences in learning can be obtained in the same way. The item 
lowest score for the tested aspect is Imin=1 X 4= 4, and the highest item score is Imax= 
5 X 4=20. The data range obtained is Imax-Imin= 20 – 4=16, the interquartile range is 
16:4=4, with the item score Imin=4 and Imax=20. So, the quartile values are  Q1=8, 
Q2=12, and Q3=16. 
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From the values of the data quartiles of the two aspects obtained (Q1, Q2 and 
Q3), the interpretaion of the results were carried out by grouping or categorizing the 
data based on the following criteria. 
Table 73. Categorization of Data in the Aspect of Using Instructional Media 
Appropriate with Students’ Learning Styles 
Criteria Category 
X   ≥  Q3 X   ≥  28 Very Good 
Q3 > X  ≥Q2 28 > X  ≥ 21 Good 
Q2 > X  ≥ Q1 21 > X  ≥ 14 Fair 
X  <   Q1 X  <   14 Poor 
The table above presents the data categorization based on the value of 
hypothetical quartile in the aspect of using instructional media appropriate with 
students’ learning styles where the values of the hypothetical data quartile are Q1=14, 
Q2=21, and Q3=28.  
The aspect of teachers’ care about the students’ preferences in learning is 
presented in the following table. 
Table 74. Data Categorization in the Aspect of Teachers’ Awareness of Students’ 
Preferences in Learning 
Criteria Category 
X   ≥  Q3 X   ≥  16 Very Good 
Q3 > X  ≥Q2 16 > X  ≥ 12 Good 
Q2 > X  ≥ Q1 12 > X  ≥ 8 Fair 
X  <   Q1 X  <   8 Poor 
The data categorization for the hypothetical quartile values of the aspect of the 
teachers’ care about the students’ preferences in learning  is Q1=8, Q2=12, and 
Q3=16. Based on the data categorization, the results of the interpretation are 
presented in the following table. 
 
Table 75. Intepretation of the Result in the 
Instructional M
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Figure 14. Intepretation of the Result in the 
Instructional Media 
 
The table and graph above show that the vocational high school teachers’ 
awareness level of learning styles viewed from the aspect of 
instructional media appropriate with students
very good = 25.4%, good = 71.6%, 
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Figure 15. Interpretation of 
the Students’ Preferenc
 
The table and graph above show that the vocational high school teachers’ 
awareness level of learning styles viewed from the aspect of 
students’ preferences in learning
56.7%, and fair = 37.3%.  
The interpretation of the results discussed above is the interpretation of the 
results of the vocational high school teachers’ awareness level of the students’ 
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school teachers’ awareness level of the students’ learning.  
Data of the vocational high school teachers’ awareness level of the students’ 
learning styles as a whole are normally distributed so the categorization of the results 
uses mean(µ) and deviation standard(σ) in the normal distribution. 
Table 77. Description of Hypothetical Data of Vocational High School Teachers’ 
Awareness Level of the Students’ Learning Styles  
Aspect(Variable) n 
Hypothetical Data 
Mean  
(µ) 
Score Deviation 
Standard 
(σ) Imin Imax 
Vocational High School Teachers’ 
Awareness of Students” Learning 
Styles (Combination of All Aspects) 
67 51 17 85 11,33 
Imin hypothetical score is the minimum of item total score. It is obtained if the 
subjects answer all questions by choosing the option with score 1 and the number of 
the items is 17, the value will be Imin= 1X17=17. Score Imax is obtained if the subjects 
answer all questions by choosing the option with score 5 so Imax=5X17=85. From the 
values of  Imin and Imax, the obtained mean value is mean (µ)=(Imax+Imin)/2=51 and the 
value of deviation standard is  =   (    −     )=   (85-17)=11,33. The values of 
both mean and deviation standard were then used to categorize data as shown in the 
following table. 
Table 78. Data Categorization of   Vocational High School Teachers’ Awareness of 
Learning Styles  
Criteria Category 
X  ≥  (µ+ 1.σ) X  ≥  (51+ 1.(11,33)) X  ≥  62,33 Very Good 
(µ+ 1.σ) > X ≥ µ (51+ 1.(11,33))> X ≥ 51 62,33 > X ≥ 51 Good 
µ > X≥ (µ-1.σ) 51 > X≥ (51- 1.(11,33)) 51> X≥ 39,67 Fair 
X < (µ- 1.σ) X < (51- 1.(11,33)) X < 39,67 Poor 
 
The table above shows the result of data 
hypothetical deviation standard
results were then anakyzed by using 
the following table. 
Table 79. Result of Data Categorization of the 
Teachers’ Awareness 
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Figure 16. Interpretation of the Result on the
Teachers’ Awareness 
Based on the above table and graph, it is shown that 
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c. Conclusion of The  Awareness Level of The Students’ Learning Styles 
It can be concluded from the study on the teachers’ awareness level of 
students’ learning styles discussed above that in general most of the teachers and 
lecturers in various expertise fields  (n=167; lecturers=85(50.9%); 
teachers=82(49.10%)) 57.5%  know the term of learning styles. However, in 
particular most of the respondents of vocational high school teachers  (n=67; 
Electronics=31(46.3%); Electrical=15(22.4%); Computer=21(31.3%))  65.7% do not 
know the term of learning styles.  
Of all respondents (teachers/lecturers in various expertise field and vocational 
high school teachers) most of them do not use learning styles instrument or do not 
assess the students’ learning styles (teacher and lectrurer=53.30%, vocational high 
school teachers=77.6%). A few of the respondents who use learning style instruments 
(teachers and lecturers=46.7%, vocational high school teachers=20.9%) answer the 
question of which model of learning style instrument they use (teachers and 
lecturers=27%, vocational high school teachers=7.5%), and most of them do not 
answer the question (teachers and lecturers=56.3%, vocational high school 
teachers=92.5%). 
Although most of the respondents do not use learning style instruments 
(teacher and lectrurer=53.30%, vocational high school teachers=77.6%), the 
respondents’ awareness level of the students’ learning styles is good (teachers and 
leacturers= 51.5%, vocational high school teachers=76.1% ) 
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2. The Instructional Media Software Integrated with Learning Style 
Instruments  
The development product of the research is a learning software integrating a 
learning style instrument with instructional media. This software is then called  
LS2iM (Learning Style Integrated Instructional Media). The development of the 
software uses Visual Basic 6.0 language programming of Microsoft. The following is 
the design of the flowchart and appearance of the LS2iM software.  
a. Main Menu 
The design of the main menu of LS2iM accomodates the students and 
teachers’ needs. The main menu program consists of Home menu bar, Subject Matter, 
Student menu bar, Teacher menu bar, tools menu bar, and Help menu bar. Each menu 
bar contains pull down menu giving more detailed functions. Besides  menu bar and 
pull down, the main menu is also equipped with button menu. 
Some menu bars and icon buttons will be active (Enable) when they are 
suitable with the user’s need.  The menu bar and icon button which are not active are 
shown in grey and will not respond when clicked.  The user with the status of student 
can only access the student functions and cannot enter the functions for the teacher. 
The student user with a certain learning style will only be able to access the menus 
related to the learning process usitable with his/her learning style. The following is 
the design of the main menu of the LS2iM software.   
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Figure 17. Design of Menu Bar with Pull Down Menu in LS2iM Software 
 
Based on the design of the main menu above, main menu in Visual Basic 6.0 
(VB 6.0) programming is developed by using the facility of Menu Editor. Menu 
editor is a utility used to make a custome menu for the application in VB 6.0. The 
appearance of the main menu consisting of menu bar and icon button  is as follows: 
 
Figure 18. Main Menu with Menu Bar, Pull Down Menu and Icon Button to 
perform the functions in the Software. 
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The flowchart of the main menu of the picture above is shown below.  
 
Figure 19. Flowchart of Menu Bar Main Menu 
 
Each menu bar, pull down menu and icon button are connected to the code of 
another program realized in the  form or a program module to run the functions 
suitable with the form or module of the program 
b. User Login 
Users can use the software when they have logged in. the log in menu  limits 
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the access to only the users who have been given the authetification of username and 
password. The users are classified into two types, namely those with the status as 
student and those with the status as teacher. The following is the design of the 
flowchart and the realization of the login form. 
 
Figure 20. Flowchart of User Login 
 
From the flowchart design above, a form is made as the user’s interface with 
the system. The login form will enable the access for the users who have been given 
the authentification of username and password. The user’s data are recorded in a 
database that can be read by VB6.0 program code. The program will compare the 
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texts entered by the user with the text data in the database. When the username and 
password are in line with the data read from the database, the user can continue to the 
next process. The following is the design of the login form and the program code to 
run this form. 
 
Figure 21. Login Form 
 
There is an option to enter as student or teacher in the login form. The 
following is a part of the program code to give a function in the login form (The 
detailed listing code is presented in the attachment.)  
Table 80. Listing Code of User Login As Student 
No Visual Basic Code           
1 Private Sub LoginStudent() 
   
  
2 txtUserName = txtUser.Text 
   
  
3 txtPassword = TxtPass.Text 
   
  
4 LoginModule.GetConnected 
   
  
5 Dim rs As New ADODB.Recordset 
  
  
6 
rs.Open "SELECT *FROM tStudent where UserName ='" & txtUser.Text & "'and 
Password='" & TxtPass.Text & "'", con, adOpenStatic, adLockReadOnly 
7 If rs.RecordCount < 1 Then 
   
  
8 MsgBox "username invalid", vbInformation, "login" 
 
  
9 Exit Sub 
     
  
10 Else 
     
  
11 If TxtPass = rs!Password Then 
   
  
12 Unload Me 
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No Visual Basic Code           
13 rekamNIS = rs!NIS 
    
  
14 rekamID = rs!ID 
    
  
15 rekamGayaBelajar = rs!GayaBelajar 
  
  
16 txtPassword = rs!Password 
   
  
17 Else 
     
  
18 MsgBox "password is invalid", vbInformation, "login" 
 
  
19 TxtPass.SetFocus 
    
  
20 Exit Sub 
     
  
21 End If 
     
  
... ... 
      70 End Sub             
 
The function of the program code above connects the visual basic program to 
the database and reads the saved data, which are among other things are username, 
password, and learning styles. The data read from the database are then compared 
with the data entered by the user in the login form. When the data being compared are 
right, the user will be able to enter the system of the main menu, and when the data 
being compared are wrong, the error message will appear.  
When the user makes an errors when entering the username and password, an 
error message will appear in the form of Message Box. The following are some error 
messages when entering the username and password. 
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When the user succeeds in performing login, she/he can run the functions in 
the software. For the users as students, the active functions are 1) function of learning 
style assessment – this function will run in the beginning and confirm when the next 
program operates, 2) function of pretest – this function is active only once when for 
the first time using the program before teaching, 3) function of posttest at the end of 
the leraning, and 4) function of learning process suitable with the result of the 
learning style instrument. 
The following is the appearance of active menu bar and button menu when the 
user as student has logged in to the system.  
Figure 22. Error Messages Probably Appearing When Logging in 
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Figure 23. Menus Users as Students Can Run 
 
Menu bar and button Menu that users can run are black and the ones that are 
not active are grey. 
c. Flowchart of Students’ First Use of  the System 
LS2iM learning software can detect whether student user can logon to the 
system for the first time. The purpose of this function is to perform pretest and 
students’ learning style assessment before they start the learning process. The 
following is the flowchart to check users for the first time. 
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Figure 24. Flowchart of Students’ First Use of the System 
 
User (student) who has been given the right to access can login in the system.  
When the user succeeds to login for the first time, the software will display a message 
stating that the user uses the LS2iM software for the first time and the system will 
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guide the user to the next step. The message display in the first use of the LS2iM 
software is shown in the following figure. 
 
 
 
 
 
 
Figure 25. Message Box when the User Uses LS2iM Software for the First Time 
 
The following is a part of the program code whose function is to detect the 
use of software by the user for the first time. 
 
Table 81. Listing Code for The Function of User Using the System for the First 
Time 
No Visual Basic Code           
... 
22 txtUserName + "... Gaya Belajarmu adalah: " + rs!GayaBelajar) = vbYes) Then 
23  If rs!GayaBelajar = "Kinesthetic Learner" Then 
 
  
24             KonfirmasiAsesmen 
   
  
25             KinestheticResult 
   
  
26             Exit Sub 
    
  
27 Else 
     
  
28     If rs!GayaBelajar = "Visual Learner" Then 
  
  
29             KonfirmasiAsesmen 
   
  
30             VisualResult 
    
  
31             Exit Sub 
    
  
32 Else 
     
  
33     If rs!GayaBelajar = "Auditory Learner" Then 
 
  
34             KonfirmasiAsesmen 
   
  
35             AuditoryResult 
   
  
36             Exit Sub 
    
  
37 Else 
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No Visual Basic Code           
38     If rs!GayaBelajar = "Multi Modal VAK Learner" Then 
 
  
39             KonfirmasiAsesmen 
   
  
40             MultiModalResult 
   
  
41             Exit Sub 
    
  
42 Else 
     
  
43     If rs!GayaBelajar = "Visual Auditory Learner" Then 
 
  
44             KonfirmasiAsesmen 
   
  
45             VisualAuditoryResult 
   
  
46             Exit Sub 
    
  
47 Else 
     
  
48     If rs!GayaBelajar = "Visual Kinesthetic Learner" Then   
49             KonfirmasiAsesmen 
   
  
50             VisualKinestheticResult 
   
  
51             Exit Sub 
    
  
52 Else 
     
  
53     If rs!GayaBelajar = "Auditory Kinesthetic Learner" Then   
54             KonfirmasiAsesmen 
   
  
55             AuditoryKinestheticResult 
  
  
56             Exit Sub 
    
  
57 Else 
     
  
58             FirstUse 
    
  
59             Exit Sub 
    
  
62             End If 
    
  
63             End If 
    
  
64             End If 
    
  
65             End If 
    
  
66             End If 
    
  
67       End If 
     
  
68 Exit Sub 
     
  
69 Set rs = Nothing 
    
  
70 End Sub 
      
Lines number 23 to number 58 will check whether the data of the user’s 
learning styles have been recorded  or not. When the data of learning styles have not 
been recorded, the system will consider that the user uses the  LS2iM software for the 
first time and will activate the dialog box as shown in Figure  41 and leads the user to 
do the pretest and learning style assessment. However, if the user has  done the 
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learning style assessment, the line of the program number 22 will display a dialog 
box which is user friendly as Figure 42 by mentioning the name of the user and 
his/her learning style.  
If the user who has performed login and has carried out a learning style 
assessment, the user’s learning style has been recorded in the database. The learning 
style will be displayed again when the user logs in, and the system will confirm the 
user whether she/he will repeat the learning style assessment or not. The following is 
the form dialog showing the information of the user’s learning style and confirming 
the user.  
 
Figure 26. Form Dialog of the Information of the User’s Learning Style 
 
If the user answers "YES", the system will recall the menu of learning style 
assessment, and if she/he answers "NO", the system will recall the menu of learning 
process. 
d. Flowchart of Learning Style Assesment 
After the user succeeds to login to the system for the first time, she/he must do 
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a pretest and learning style assessment before accessing the learning menus. The 
purpose of the pretest is to find out the students’ initial competences and the learning 
style assessment is conducted to find out the students’ learning styles. The learning 
style assessment used is Barsch Learning Style Inventory (BLSI). It is a learning style 
assessment consisting of 24 statements in the form of attitude scale, divided into three 
aspects of assessment of the students’ attitudes of learning preferences. The first 
aspect looks at the preference of visual learners, the second one looks at the 
preference of auditory learners, and the third one looks at the preference of 
kinaesthetic learners.  When the score of the two or three aspects of the three aspects 
which are assessed shows the same result, it is concluded that the user has a 
multimode learning style. 
The following is the flowchart design of the learning style assesment and form 
of the assessment result to see the obtained assessment score.  
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Figure 27. Flowchart of Learning Style Assesment (Part 1) 
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Figure 28. Flowchart of Learning Style Assesment (Part 2) 
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The score to determine the students’ learning styles is obtained by calculating 
the scores of each question item in each aspect. The aspect with the highest score is 
concluded to be the student’s learning style. The data of the students’ learning styles 
obtained from the assessment  are then recorded in a database.  The data of the 
students’ learning styles that have been saved in the database will then be used to 
determine the learning materials to show.  
The design of the form of learning style assessment and form of the 
assessment result are shown in the following figures.   
 
 
Figure 29. Form of Questions in the Learning Style Assessment 
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Figure 30. Form of the Result of Learning Style Assessment Shown by the Score and 
Graph  
 
From Figure above the score shows that the user’s learning style is visual. 
Whereas figure below show that the user’s learning style is multimodal 
 
 
Figure 31. The Result of the Learning Style Assessment Showing that the User’s 
Learning Style is Multimodal. 
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Figure 32. The Result of the Learning Style Assessment Showing that the User’s 
Learning Style is Visual Auditory 
 
Each question item of the learning style instrument is shown in the form as 
illustrated in Figure 45  so that the testee is focused on each statement item of the 
questionnaire. The testee cannot continue to the next statement before the statement 
shown at that  time is not answered. The next question will appear when the testee 
clicks the Submit Button, and when the testee clicks the Submit Button and does not 
answer the question, an error message will appear. 
The result form of the learning style assessment is shown in figure 48 . The 
form presents the score of the assessment result, pie chart and the user’s learning 
style. The result of the learning style assessment is saved in the  database and used in 
the next process. 
151 
 
e. Flowchart of Learning Process 
The LS2iM software as instructional media presents the learning materials 
suitable with the students’ learning styles. The data of the students’ learning styles 
saved in the database will lead the learning process to the materials suitable with the 
students’ learning styles. The LS2iM software will present the materials packed 
visually for the students with the visual learning, the materials with the auditory 
package (narration) for the students with the auditory learning style, and the materials 
packed with instructions for the students with the kinaesthetic learning style. Besides, 
when the students are multimodal learners those with more than one learning style, 
the LS2iM software will present two or more modes of appearance that the students 
can choose. 
The LS2iM software will disable the menu and button which are not suitable 
with the students’ learning styles so that certain learning styles cannot access the 
learning materials for other learning styles. 
 
Figure 33. Appearance of Button Menu of The Visual Learning Activated for the 
Users with Visual Learning Style (the Button Menu for Other Learning 
Styles are not Activated.) 
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Figure 34. Flowchart of Learning Process 
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After the user succeeds to login, the system will check whether the user’s 
learning style has been saved in the database. When the data of the user’s learning 
style are already saved, the data will then be compared with the text available in the 
system and the system will recall the program which will present the learning 
materials suitable with the user’s learning style. The following is the appearance of 
the learning process suitable with one of the user’s learning style. 
 
 
Figure 35. Appearance Of The Visual Learning Menu For Users With Visual 
Learning Style 
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B. The Result of Product Try Out 
The try out of the learning media as the research result was conducted through 
the validation stage by three experts of instructional media, three experts of learning 
materials, and three experts of software . Thus, totally nine experts were appointed as 
validators. Besides that the media also been validated by students as users. The 
following is the result of validation by the experts. 
1. The Validation Result by the Instructional Media Experts 
The media was validated by three experts. The validation was aimed at 
evaluating the instructional media as a whole according to the aspects of instructional 
media evaluation. The following is the table of the validation result by the 
instructional media experts. 
Table 82. Validation of Instructional Media by Instructional Media Experts 
No. Item 
1st  2nd  3rd  
Total Mean 
Validator Validator Validator 
Quality 
1 Novelty 4 4 3 11 3.67 
2 Portability 4 4 3 11 3.67 
3 Ease to use 4 4 3 11 3.67 
4 Special quality 4 4 3 11 3.67 
5 Potential effectiveness 3 4 2 9 3.00 
Presentation 
6 
Suitability with learning 
styles 3 4 3 10 3.33 
7 
Logical ordering and 
sequencing of the content 4 4 3 11 3.67 
8 Visual 4 3 3 10 3.33 
9 Audio 3 4 3 10 3.33 
10 Text 4 4 3 11 3.67 
11 Colour 3 3 3 9 3.00 
12 Overall appearance 4 4 3 11 3.67 
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No. Item 
1st  2nd  3rd  
Total Mean 
Validator Validator Validator 
Instructional design Aspect 
13 Instructional objectives 3 4 3 10 3.33 
14 Learning materials 3 4 3 10 3.33 
15 
Learning style assessment 
and   pre test 4 3 3 10 3.33 
16 
Teaching techniques and 
strategies 4 4 3 11 3.67 
Language 
17 Ease to understand 3 4 3 10 3.33 
18 Readibility  4 4 3 11 3.67 
19 Spelling 2 4 3 9 3.00 
20 Language 3 4 3 10 3.33 
   Total 70 77 59 206 68.67 
 
The normality test was then conducted to determine the interpretation step on 
the data of the validation result. The test was carried out by using Shapiro-Wilk in the 
SPSS. Below is the result of the test. 
Table 83. Tests of Normality data of the validation results by the experts of 
instructional media 
 Shapiro-Wilk 
 Statistic df Sig. 
Quality .871 3 .298 
Presentation .893 3 .363 
InstructionalDesign .964 3 .637 
Language .750 3 .000 
TotalAspect .984 3 .756 
The table shows that the result in the Shapiro-wilk column is Sig. > 0.05, for 
the quality aspect (sig.=298),  the presentation aspect (sig.=363), the instruksional 
design (sig.=0.637) and total aspect (sig.=0.756),  so the data of the validation results 
by the experts of instructional media were normally distributed. The data were then 
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categorized to interpret the result. The categorization was carried out by finding the 
value of the hypothetical data consisting of hypothetical mean (µ), score of minimum-
maximum (Imin,Imax) item and  hypothetical Deviation Standard (σ). The value was 
found to determine the value limits to categorize the data into poor, fair, good, and 
very good categories. The following are the obtained values of hypothetical µ 
hipotetik and hypothetical σ: 
µ Hipotetik  = 50 
σ Hipotetik = 10.00 
(µ+σ )  = 60.00 
(µ-σ )  = 40.00 
Below is the table of the obtained hypothetical data. 
Table 84. Description of Hypothetical Data of the Overall Aspect of Instructional 
Media 
Aspect(Variable) n 
 Hypothetical Data 
item Mean 
(µ) 
Score Deviation Standard 
(σ) 
Imin Imax 
Quality 3 5 12.5 1X5=5 4X5=20 5.5 
Presentation 3 7 17.5 1X7=7 4X7=28 3.5 
InstructionalDesign 3 4 10 1X4=4 4X4=16 2 
Whole aspect (total 
aspect) 3 20 50 1X20= 20 4X20 = 80 10 
The hypothetical data obtained were then put into the formulation of data 
categorization shown in the table below, so they could be categorized based on the 
obtained data value. 
Table 85. Data Categorization of  the Aspect of Quality of Instructional Media. 
Criteria Category 
X  ≥  (µ+ 1.σ) X ≥ 15.00 Very Good 
(µ+ 1.σ) > X ≥ µ 15.00 > X ≥ 12.5 Good 
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Criteria Category 
µ > X≥ (µ-1.σ) 12.50 > X ≥ 10.00 Fair 
X < (µ- 1.σ) X < 10.00 Poor 
The table above shows the data categorization based on the hypothetical data, 
then the data categorization of the aspect of quality of instructional media is presented 
in the table below.  
Table 86. The Result of The Quality of Instructional Media  
    Frequency Percent Valid 
Percent 
Cumulative 
Percent 
Quality Category Good 1 33.3 33.3 33.3 
  Very Good 2 66.7 66.7 100.0 
  Total 3 100.0 100.0  100.0 
 
The results of the categorization of  the Aspect of Quality of Instructional 
Media are good = 33.3%, and very good = 66.7%. It can be concluded from the table 
that the aspect of the aspect of quality of instructional media was categorized as very 
good (66.7%). 
The Categorization of  the aspect of presentation are showed in table below. 
Table 87. Data Categorization of  the Aspect of Presentation 
Criteria Category 
X  ≥  (µ+ 1.σ) X ≥ 21 Very Good 
(µ+ 1.σ) > X ≥ µ 21 > X ≥ 17.5 Good 
µ > X≥ (µ-1.σ) 17.5 > X ≥ 14 Fair 
X < (µ- 1.σ) X <  14 Poor 
The result of the data categorization of categorization of presentation aspect is 
shown in the table below. 
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Table 88. The Result of Aspect of Presentation 
    Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Presentation 
Category  
Poor 0 0 0 0 
Good 0 0 0 0 
 Very Good 3 100 100 100 
  Total 3 100 100 100 
 
The table above shows the result of  aspect of presentation is categorized as 
very good = 100%.  
The categorization of  the aspect of instructional design are showed in table 
below: 
Table 89. Data Categorization of  the Aspect of Instructional Design 
Criteria Category 
X  ≥  (µ+ 1.σ) X ≥ 12.00 Very Good 
(µ+ 1.σ) > X ≥ µ 12.00 > X ≥ 10 Good 
µ > X≥ (µ-1.σ) 10.00 > X ≥ 8.00 Fair 
X < (µ- 1.σ) X < 8.00 Poor 
 
and the result of categorization are showed in table below. 
 
Table 90. The Result of the Aspect of Instructional Design 
 Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
 Instructional 
Design 
Category 
Poor 0 0 0 0  
Good 0 0 0  0  
 Very Good 3 100 100 100 
Total 3 100 100 100 
 
The result of the aspect of instructional design is categorized into very good =100%. 
Data of the the Instructional Media Experts as a whole are normally 
 
distributed so the categorization of the results uses mean(µ) and deviation standard(σ) 
in the normal distribution. 
Table 91. Data Categorization of  
by Instructional Media Expert
X  ≥  (µ+ 1.σ) 
(µ+ 1.σ) > X ≥ µ 
µ > X≥ (µ-1.σ) 
X < (µ- 1.σ) 
Based on the categorization table, the
SPSS program shown in the table below.
Table 92. Result of the validation data categorization by the instructional media 
experts for the overall aspect
  
Frequency
Total 
Aspect 
Good 
Very Good 
Total 
Figure 36. Interpretation of the validation result by the instructional media 
experts for the overall aspect
From the table and figure above, it is shown that one instructional media 
expert categorizes the instructional media into “good” with the total validation score 
0
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33.3
the Whole Aspect of  Instructional Validation 
s 
Criteria Category 
X ≥ 60.00 Very Good 
60.00 > X ≥ 50 Good 
50.00 > X ≥ 40.00 Fair 
X < 40.00 Poor 
 data were then analyzed through the 
 
 
 Percent Valid Percent 
Cumulative 
Percent 
1 33.3 33.3 33.3 
2 66.7 66.7 100.0 
3 100.0 100.0  
 
  
Very Good Total
Whole Aspect
2 3
66.7
100
Frequency
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of 59 and two instructional media experts categorizes the media into very good with 
the total score of 70 and 77. So, it can be concluded that of the total aspects assessed 
based on the validation of the instructional media experts the overall instructional 
media is categorized as very good (66.7%). 
2. The Validation Results by Subject Matter Experts 
The materials were validated by two teachers of industrial electronics of 
vocational high schools and one lecturer of the same field. The aim of the validation 
is to evaluate whether the learning materials fulfill some aspects in learning. The 
validation results were shown in the table below. 
Table 93. Instructional Media Validation of Subject Matter Expert 
No. Item 
1st  2nd  3rd  
Total Mean 
Validator Validator Validator 
Content Aspect 
1 Materials accuracy 4 3 4 11 3.67 
2 Integratedness 3 3 4 10 3.33 
3 Usefulness 4 3 4 11 3.67 
4 Bias free 4 3 3 10 3.33 
5 Customizability  4 3 3 10 3.33 
6 Learning achievement 4 3 3 10 3.33 
7 Learning objecives 4 3 3 10 3.33 
8 Curriculum relevance 4 4 4 12 4.00 
9 Materials coverage 3 4 4 11 3.67 
Learning Aspect 
10 Learning styles 3 3 4 10 3.33 
11 Interaction 3 3 4 10 3.33 
12 Evaluation of learning 3 3 4 10 3.33 
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No. Item 
1st  2nd  3rd  
Total Mean 
Validator Validator Validator 
output 
13 Competence  4 3 4 11 3.67 
Evaluation Aspect 
14 
Questions inserted in the 
learning process 4 3 3 10 3.33 
15 Ease to answer 3 3 4 10 3.33 
16 
Test reference to the 
content 4 3 4 11 3.67 
Language Aspect 
17 Text easy to understand 4 3 4 11 3.67 
18 Suitable readibilty 3 3 4 10 3.33 
19 Spelling  3 3 3 9 3.00 
20 Appropriate language 4 3 4 11 3.67 
  Total 72 62 74 208 69.33 
 
The normality of the data resulted from the validation by the subject matter 
experts were then tested to find out whether they were normally distributed or not. 
The result of the normality test is presented in the table below. 
Table 94. Normality Test of the validation result by the subject matter experts 
  Shapiro-Wilk 
  Statistic df Sig. 
ContentAspect .987 3 .780 
LearningAspect .923 3 .463 
EvaluationAspect .750 3 .000 
LanguageAspect .964 3 .637 
WholeAspect .871 3 .298 
 
The table above shows that the aspects of Content, Learning, Language, and 
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Whole aspect have a Sig. value in the Shapiro-wilk are bigger than 0.05 so it can be 
concluded that the data of the validation result by the subject matter experts are 
normally distributed (sig. > 0.05 ). Then, the data were categorized so that the results 
could be interpreted. 
Table 95. Description of  Hypothetical Data of the Validation Result by the 
Subject Matter Experts. 
Aspect(Variable) n 
 Hypothetical Data 
item Mean 
(µ) 
Score Deviation Standard 
(σ) 
Imin Imax 
ContentAspect 3 9 22.5 1X5=5 4X9=20 4.5 
LearningAspect 3 4 10 1X7=7 4X4=28 2 
LanguageAspect 3 4 10 1X4=4 4X4=16 2 
WholeAspect 3 20 50 1X20= 20 4X20 = 80 10 
The hypothetical data obtained from the  table above were used to interpret 
the result of  the categorization process. The  categorization process is presented in 
the table below. 
Table 96. Data Categorization  of  the Content Aspect of  Instructional Validation 
by Subject Matter  Experts 
Criteria Category 
X  ≥  (µ+ 1.σ) X ≥ 27.00 Very Good 
(µ+ 1.σ) > X ≥ µ 27.00 > X ≥ 22.5 Good 
µ > X≥ (µ-1.σ) 22.50 > X ≥ 18.00 Fair 
X < (µ- 1.σ) X < 18.00 Poor 
 
Table 97. Result of the validation data categorization by the Subject Matter  
Experts for the Conten Aspect. 
    Frequency Percent Valid 
Percent 
Cumulative 
Percent 
Content 
Aspect  Poor 0 0 0 0 
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  Fair 0 0 0 0 
  Good 0 0 0 0 
 Very Good 3 100 100 100 
The aspect of content is categorized as very good by subject matter expert. 
Table 98. Data Categorization  of  the Learning  Aspect of  Instructional 
Validation by Subject Matter  Experts 
Criteria Category 
X  ≥  (µ+ 1.σ) X ≥ 12.00 Very Good 
(µ+ 1.σ) > X ≥ µ 12.00 > X ≥ 10 Good 
µ > X≥ (µ-1.σ) 10.00 > X ≥ 8.00 Fair 
X < (µ- 1.σ) X < 8.00 Poor 
 
Table 99. Result of the validation data categorization by the Subject Matter  
Experts for the Learning Aspect. 
    Frequency Percent Valid 
Percent 
Cumulative 
Percent 
Learning Aspect  Poor 0 0 0 0 
  Fair 0 0 0 0 
  Good 0 0 0 0 
 Very Good 3 100 100 100 
The aspect of learning is categorized as very good by subject matter expert. 
Table 100. Data Categorization  of  the Language Aspect of  Instructional 
Validation by Subject Matter  Experts 
Criteria Category 
X  ≥  (µ+ 1.σ) X ≥ 12.00 Very Good 
(µ+ 1.σ) > X ≥ µ 12.00 > X ≥ 10 Good 
µ > X≥ (µ-1.σ) 10.00 > X ≥ 8.00 Fair 
X < (µ- 1.σ) X < 8.00 Poor 
 
Table 101. Result of the validation data categorization by the Subject Matter  
Experts for the Language Aspect. 
    Frequency Percent Valid 
Percent 
Cumulative 
Percent 
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Language 
Aspect  Poor 0 0 0 0 
  Fair 0 0 0 0 
  Good 0 0 0 0 
 Very Good 3 100 100 100 
The aspect of language is categorized as very good by subject matter expert. 
Table 102. Data Categorization  of  the Whole  Aspect of  Instructional 
Validation by Subject Matter  Experts 
Criteria Category 
X  ≥  (µ+ 1.σ) X ≥ 60.00 Very Good 
(µ+ 1.σ) > X ≥ µ 60.00 > X ≥ 50 Good 
µ > X≥ (µ-1.σ) 50.00 > X ≥ 40.00 Fair 
X < (µ- 1.σ) X < 40.00 Poor 
 
Table 103. Result of the validation data categorization by the Subject Matter  
Experts for the Whole Aspect. 
    Frequency Percent Valid 
Percent 
Cumulative 
Percent 
Whole 
Aspect  Poor 0 0 0 0 
  Fair 0 0 0 0 
  Good 0 0 0 0 
 Very Good 3 100 100 100 
 
Based on the tables of the result of the validation by subject matter experts 
above it can be concluded that overall the learning materials in the instructional 
media is categorized as very good. 
3. The Result of Validation by Software Experts 
The validation of the software was conducted by three experts. The purpose is 
to evaluate the software from some criteria of instructional software. The result of the 
validation is presented in the following table. 
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Table 104. Result of Validation by Instructional Software Experts 
No. Item 
1st  2nd  3rd  
Total Mean Validator Validator Validator 
Quality Aspect 
1.  Novelty 3 4 4 11 3.67 
2.    Potential effectiveness 4 4 4 12 4.00 
Menu Appearance Aspect 
3 Menu appearance clarity 4 4 3 11 3.67 
4.  Appearance supporting learning 4 4 4 12 4.00 
5.  Error handling 4 4 4 12 4.00 
6.  No score reduction for wrong answers when changed  4 4 3 11 3.67 
7.  Signing for questions answered 4 4 4 12 4.00 
8.  Ending Program 4 4 3 11 3.67 
9.  Feature of “help” 4 4 4 12 4.00 
10.   Button and  menu 4 4 4 12 4.00 
11.   Facility of saving data 3 4 3 10 3.33 
12.   Repetition of learning materials 4 4 4 12 4.00 
Hidden Menu Aspect 
13.   Hiding button and menu not used 4 4 4 12 4.00 
14.   Limitation of access to  program 4 4 4 12 4.00 
Functionality Aspect 
15.   Functionality of application 4 4 4 12 4.00 
Usability 
16.   Ease to use 4 4 4 12 4.00 
Efficiency 
17.   Response of software to instructions 4 4 3 11 3.67 
Reliability 
18.   Reliability 4 4 4 12 4.00 
Maintainability 
19.   Maintainability  3 3 3 9 3.00 
Portability 
20.   Portability 3 4 3 10 3.33 
 Total 76 79 73 228 76.00 
 
Then, the normality test was conducted to determine the categorization 
process of the data. The result of the test is shown in the table below. 
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Table 105. Test of Normality data of validation result by the software 
experts 
 Shapiro-Wilk 
 Statistic df Sig. 
Total 1.000 3 1.000 
 
The result of the data normality test shown in the Shapiro-wilk column is Sig. 
= 1.000, so it can be considered that the data of validation result by the software 
experts are normally distributed (sig. > 0.05). The data were then categorized based 
on the mean (µ) value and standard deviasi (σ) so that the result can be interpreted. 
Table 106. Total score obtained from each validator 
  Total 
Score  Frequency Percent Valid Percent Cumulative Percent 
Total 
Aspect of 
Software 
1st Val 76 1 33.3 33.3 33.3 
2nd Val 79 1 33.3 33.3 66.7 
3th Val 73 1 33.3 33.3 100 
 Total 3 100.0 100.0  
 
It can be seen in the table that the total scores of each validator are 76, 79, and 
73 (total score > 60), so the scores are categorized as “Very Good”. The data were 
categorized by using SPSS program shown in the table below. 
Table 107. Interpretation of the Result on the Total Aspect of Software 
Validation 
 Category Frequency Percent Valid Percent Cumulative Percent 
The Total  aspect 
of Software 
Very Good 3 100 100 100 
 
Figure 37. Interpreta
It can be concluded from the table and figure that overall the instructional 
software is categorized as “Very Good”
4. Feasibility Testing by Experts
The validation by a number of experts also gathered their opinions on the 
feasibility of the instructional media.
demonstrating the instructional 
completed the validation instruments according to their expertises, they answered the 
questions on the feasibility of the instructional media.
as follows. 
 
 
 
The following is the result of the feasibility testing by each expert and the 
overall result of the feasibility testing on the instructional media
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Total Aspect Of Software Validation
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0
After evaluating the instructional media pembelajaran/subject matter/software, I declare 
that the instructional media is 
□ Feasible to use 
□ Feasible to use with revision
□ Not feasible to use 
 
tion of validation result by software experts 
 from the validation of three experts. 
 
 The feasibility test was conducted by 
media in front of the experts. After the experts had 
 The format of the questions is 
. 
Fair Poor Total
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a. Feasibility Testing by Instructional Media Expert
The validation by the instructional media expert was ended with the statement 
of the expert on the feasibility of the instructional medi
table and figure below show the experts’ statements on the feasibility of the 
instructional media. 
Table 108. Feasibilty testing by 
  
Valid Feasible with Revision
Feasible to Use 
Total 
Figure 38. Feasibilty Testing by Instructional Media
The table and figure above show that of the three media experts, two of them 
(66.67%) state that the media is feasible to use with revision and one of them 
states that the media is feasible to use without revision.
b. Feasibility Testing by Subject 
The result of the feasibility testing by subject matter experts is shown in the 
table and figure below.  
0
20
40
60
80
100
Feasible with 
Revision
Feasibilty Testing by Expert of 
Instructional Media 
2
66.7
 
a that has been validated.
instructional media experts 
Frequency Percent Valid Percent Cumulative Percent
 2 66.7 66.7 66.7
1 33.3 33.3 100.0
3 100.0 100.0 
 
 Experts 
(33.33) 
 
Matter Experts 
Feasible to 
Use
Total
1 3
33.3
100
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Table 109. Feasibility Testing by 
  
Valid Feasible with Revision
Feasible to Use 
Total 
 
Figure 39. Feasibility Testing by Subject Matter
 
The table and figure above show that of the three media experts, two of them 
(66.67%) state that the media is feasible to use without revision and one of them 
(33.33) states that the media is feasible to use with revision.
c.  Feasibility Testing by Software 
The result of the feasibility testing by software experts is presented in the 
table and figure below. 
Table 110. Feasibilty Testing by Expert Of Software Engineer
  
Valid Feasible with Revision
Feasible to Use 
Total 
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Frequency Percent Valid Percent Cumulative Percent
 1 33.3 33.3 33.3
2 66.7 66.7 100.0
3 100.0 100.0  
 
 Experts 
 
Experts 
 
Frequency Percent Valid Percent Cumulative Percent
 1 33.3 33.3 33.3 
2 66.7 66.7 100.0 
3 100.0 100.0  
Feasible to 
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Total
Subject Matter
2 3
66.7
100
Frequency
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Figure 40. Feasibilty Testing by Softw
The table and figure above show that of the three media experts, two of them 
(66.67%) state that the media is feasible to use without revision and one of them 
(33.33) states that the media is feasible to use with revision.
d. Feasibility Testing by All Experts
Overall the results of the feasibility testing on all aspects of the instru
media by all experts  are shown in the table and figure below.
Table 111. Experts as Responden
 
Experts as a respondens
Valid N (listwise) 
 
Table 112. Feasibilty Testing o
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Total 
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4 44.4 44.4 
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100
Frequency
Percent
170 
44.4 
 
 
 
Figure 41
The table and figure above show that of all media experts, four of them 
(44.4%) state that the media is feasible to use with 
state that the media is feasible to use without revision.
Based on the overall result of the feasibility testing by the experts, it can be 
concluded that the instructional media is considered to be feasible to use without 
revision; however, when each aspect of the testing is considered, it seems that the 
revision is still necessary to improve the instructional media by accomodating the 
suggestions from the experts. 
5. The Result of Validation by
Validation of the instructional 
students of the Electronics Study Program of vocational high schools in the Province 
of Yogyakarta Special Region. The try out was conducted in 
Kalasan Yogyakarta and Balai Pendidika
Education of Yogyakarta. Below is the table and graph of the results of the try out.
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Table 113. Profile of Respondents’ Schools 
    Freq. Percent Valid 
Percent 
Cumulative 
Percent 
Valid SMK Muh 1 Bantul 1 2.6 2.6 2.6 
SMK Ki Ageng Pemanahan 1 2.6 2.6 5.3 
SMK Maarif 1 Piyungan 1 2.6 2.6 7.9 
SMK Maarif 1 Wates 1 2.6 2.6 10.5 
SMK Marsudi Luhur 1 Yogyakarta 1 2.6 2.6 13.2 
SMK Muda Patria 23 60.5 60.5 73.7 
SMK Muhammadiyah 1 Playen 1 2.6 2.6 76.3 
SMK Muhammadiyah 1 Temon 1 2.6 2.6 78.9 
SMK Muhammadiyah 2 Turi 1 2.6 2.6 81.6 
SMK Muhammadiyah Galur 1 2.6 2.6 84.2 
SMK Muhammaiyah 1 Patuk 1 2.6 2.6 86.8 
SMKN 1 Nanggulan 1 2.6 2.6 89.5 
SMKN 1 Pundong 1 2.6 2.6 92.1 
SMKN 1 Saptohadi 1 2.6 2.6 94.7 
SMKN 1 Tepus 1 2.6 2.6 97.4 
SMKN 3 Yogyakarta 1 2.6 2.6 100.0 
Total 38 100.0 100.0   
 
Respondents were obtained in BLPT a number of students from 15 schools in 
the province who are conducting the training, while 23 other students are from smk 
MP Kalasan DIY. 
 
Table 114. Frequency Distribution of the Students’ Evaluation on the Learning 
Media 
No. Aspect Item N Min. Max. Sum Mean Std. Deviation 
1 
Materials Sufficient 
materials 
coverage 
38 2 4 118 3.11 .509 
2 Usefulness 38 2 4 133 3.50 .647 
3 
Relevance 
with 
curriculum 
38 2 4 118 3.11 .606 
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4 
Presentation Suitability with 
learning styles 
38 2 4 122 3.21 .664 
5 Attractiveness 38 2 4 122 3.21 .622 
6 Clarity 38 2 4 119 3.13 .578 
7 Ease Easy operation 38 2 4 114 3.00 .569 
8 
Ease in 
understanding 
materials 
38 2 4 121 3.18 .563 
9 
No need of 
additional 
instructions 
38 1 4 104 2.74 .760 
10 Satisfaction Satisfaction in using 38 2 4 134 3.53 .557 
11 Fun 38 2 4 134 3.53 .557 
 
It is clear  in the tables that the highest mean is in the items of “usefulness”, 
“satisfaction in using”, and “fun” with the mean more than of 3.50, the lowet mean is 
in the item of “No need of additional instruction” with the score of 2.74, this item got 
the lowet score because the software was new for the students. 
To be able to interpret the result, the data were categorized into four 
categories, namely poor, fair, good and very good. The data categorization in each 
aspect was conducted by adding up the scores obtained by each item for each aspect. 
The normality test was the conducted on the result. The test was conducted to 
determine whether the data in each aspect was normally distributed or not. The 
following is the result of the normality test. 
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Table 115. Tests of Normality 
 Shapiro-Wilk 
 Statistic df Sig. 
TotalMaterials .857 38 .000 
TotalPresentations .905 38 .003 
TotalEase .936 38 .031 
TotalSatisfaction .840 38 .000 
TotalAspect .887 38 .001 
a. Lilliefors Significance Correction 
 
 In the table of the normality test, it can be seen that the all data are not 
normally distributed  (ρ<0.05), so to interpret all the aspects of data, the 
categorization based on quartile value was used.  
 The following is the hypothetical value for the result interpretation based on 
the data quartile. 
Table 116. Hypothetical Data for the Data not Normally Distributed 
No. Aspect (Variable) n 
Hypothetical Data  
Number of Item 
Score 
Range 
Data Quartile  
Imin Imax Q1 Q2 Q3 
1 Materials 38 3 3 15 12 6 9 12 
2 Presentations 38 3 3 15 12 6 9 12 
3 Ease 38 3 3 15 12 6 9 12 
4 Satisfaction 38 2 2 10 8 4 6 8 
5 TotalAspect 38 11 11 55 44 22 33 44 
Q1= 1st Quartile, Q2=2nd Quartile, Q3=3th Quartile 
 
As what has been done before, the hypothetical data were used to find out the 
hypothetical value based on the assumed minimum and maximum scores obtained 
175 
 
from the options of the minimum and maximum scores chosen by the respondents. 
Data quartile divides the data range into four equal parts so the obtained 
interquartile range, with the item score of  Imin dan Imax.  Thus, the data quartile is  
Q1, Q2, dan Q3. From the data quartile obtained (Q1, Q2 and Q3) the interpretation 
of the measurement result is carried out by grouping the data based on the following 
criteria. 
Table 117. Data Categorization in All Aspects  
Criteria 
Materials, 
Presentations, 
Ease 
Satisfaction All Aspects Category 
X   ≥  Q3 X   ≥  12 X   ≥  8 X   ≥  44 Very Good 
Q3 > X  ≥Q2 12 > X  ≥ 9 8 > X  ≥6 44 > X  ≥33 Good 
Q2 > X  ≥ Q1 9 > X  ≥ 6 6 > X  ≥ 4 33 > X  ≥ 22 Fair 
X  <   Q1 X  <   6 X  <   4 X  <   22 Poor 
Based on the categorization criteria in the table above, the  results in all  
aspects can be interpreted. The following are the table of the interpretation of the 
results in each aspect and  all aspects. 
Table 118. Frequency Distribution in the Aspect of Material 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Fair 5 13.2 13.2 13.2 
Good 31 81.6 81.6 94.7 
Very Good 2 5.3 5.3 100.0 
Total 38 100.0 100.0   
 
The table above show that the materials delivered in the learning media were 
categorized into Good (81.6%).  
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Table 119. Frequency Distribution in the Aspect of Presentation 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Fair 8 21.1 21.1 21.1 
Good 29 76.3 76.3 97.4 
Very Good 1 2.6 2.6 100.0 
Total 38 100.0 100.0   
 
In the aspect of presentation, the results show that the learning media was 
categorized into Good (76.3%) 
Table 120. Frequency Distribution in the Aspect of Ease 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Fair 12 31.6 31.6 31.6 
Good 25 65.8 65.8 97.4 
Very Good 1 2.6 2.6 100.0 
Total 38 100.0 100.0   
 
In the aspect of ease, the learning media was categorized into good (65.8%). 
Table 121. Frequency Distribution in the Aspect of Satisfaction 
    Frequency Percent Valid Percent Cumulative Percent 
Valid Fair 2 5.3 5.3 5.3 
Good 22 57.9 57.9 63.2 
Very Good 14 36.8 36.8 100.0 
Total 38 100.0 100.0   
 
The table above shows that the respondents’ satisfaction with the use of the 
instructional media can be categorized as good (57.9%). 
Table 122. Frequency Distribution for All Aspects 
  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid Fair 9 23.7 23.7 23.7 
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Good 29 76.3 76.3 100.0 
Total 38 100.0 100.0   
 
For the whole score total of all aspects the respondents consider that the 
learning media is good(76.3%) 
The results of the data interpretation show that the respondents consider that 
in the aspect of material the learning software was categorized into  good (81.6%), 
the aspect of presentation was categorized into good(76.3%), they consider that the 
aspect of ease and satisfaction in using the learning software was good too(65.8% and 
57.9%) and the learning media as a whole was categorized into good (76.3%). 
6. Small Group Try Out 
To find out whether such an instructional media brings positive effects on the 
learning achievement, a small group try out was carried out among a limited number 
of students, 22 students of the Electronics Study Program of vocational high schools 
in the Province of Yogyakarta Special Region. The try out was conducted in SMK 
Muda Patria Kalasan, Yogyakarta Below is the tables of the results of the try out.  
Table 123. One Group of Pre-test Post-test Data 
Respondent Pre-Test Post-Test Difference 
1 12.5 43.75 31.25 
2 18.75 43.75 25 
3 18.75 43.74 24.99 
4 12.5 81.25 68.75 
5 31.25 87.5 56.25 
6 50 87.5 37.5 
7 18.75 18.75 0 
8 31.25 68.75 37.5 
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Respondent Pre-Test Post-Test Difference 
9 31.25 87.5 56.25 
10 31.25 68.75 37.5 
11 43.75 56.25 12.5 
12 43.75 81.25 37.5 
13 37.5 81.25 43.75 
14 31.25 87.5 56.25 
15 31.25 81.25 50 
16 43.75 81.25 37.5 
17 37.5 62.5 25 
18 37.5 62.5 25 
19 75 37 -38 
20 12.5 37.5 25 
21 18.75 56.25 37.5 
22 25 75 50 
Total 736.99 
 
The obtained data were then given a normality test using One-Sample 
Kolmogorov-Smirnov Test (K-S test). The testing criterion is that if the data to test 
(p-value) show a significat difference from the standard normal value, they are not 
normally distributed (p<α). In contrast, if there is a significant difference between the 
data to test and the standard normal data, it means that the data are normally 
distributed (p>α). The K-S test on the pre-test and post-test data is show in the table 
below.   
Table 124. Data Normality Test 
One-Sample Kolmogorov-Smirnov Test 
  PreTest PostTest 
N 22 22 
Normal 
Parametersa,,b 
Mean 31.5341 65.0336 
Std. 
Deviation 
14.74956 20.32294 
Most Extreme Absolute .144 .197 
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One-Sample Kolmogorov-Smirnov Test 
  PreTest PostTest 
Differences Positive .144 .134 
Negative -.129 -.197 
Kolmogorov-Smirnov Z .676 .922 
Asymp. Sig. (2-tailed) .751 .363 
a. Test distribution is Normal. 
b. Calculated from data.   
 
The result of the data normality test using One-Sample Kolmogorov-Smirnov 
shows that the data obtained on pre-test(ρ=0.751) and post-test(ρ=0.363) were 
normally distributed (Asymp. Sig. (2-tailed)>0.05) so the analysis technique used to 
analyze them was parametric statistics, where the data were analyzed by paired 
sample t-test. 
As  discuss before t-test was used to find out the influence of the pretest result 
before the treatment and the posttest result after the treatment and the hypotheses are 
formulated  as follows. 
Ho =  µ1 = µ2 : There is no different learning achievement value before 
and after the use of the instructional media. 
 
Ha = µ1 ≠ µ2  : There is a different learning achievement value before and 
after the use of the instructional media. 
 
Table 125. Paired Sample Statistics of Pre-test Post-test 
    
Mean N 
Std. 
Deviation 
Std. 
Error 
Mean 
Pair 1 PreTest 31.5341 22 14.74956 3.14462 
PostTest 65.0336 22 20.32294 4.33287 
 
The table shows the means of the learning achievement in the measurement of 
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pre-test (µpre=31.5341) and post-test (µpos=65.0336), and the deviation standard of the 
pre-test (σpre=14.74956) and that of the post-test (σpos=20.32294) among the 
respondents (N=22).  
Table 126. Paired Samples Correlations 
  N Correlation Sig. 
Pair 1 PreTest & 
PostTest 
22 .211 .345 
 
The table above shows the correlation value (r=0.211) between the pre-test 
and post-test with the significant level of 0.345 (sig.=0.345). 
Table 127. Paired Sample Test 
    Paired Differences 
t df 
Sig. (2-
tailed) 
    
Mean 
Std. 
Deviation 
Std. Error 
Mean 
95% Confidence Interval 
of the Difference 
    Lower Upper 
Pair 
1 
PreTest - 
PostTest -33.49955 22.44867 4.78607 -43.45273 -23.54636 -6.999 21 .000 
 
The result of the paired sample t-test shows at t-value of -6.999, df=21, the 
difference between the mean of pre-test and that of the post-test (µ=-33.4996), with 
the standard deviation (σ=22.4487). The p-value is 0.000 (ρ<0.01), so Ho = µ1 = µ2  
meaning that “There is no different learning achievement value before and  after the 
use of the instructional media” is rejected, and the hypotheses Ha = µ1 ≠ µ2: “There 
is a different learning achievement value before and after the use of the instructional 
media” is accepted.  
How large the effect of the difference before and after the use of the 
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instructional media is on the learning achievement was measured based on the 
formula of cohen’s d effect size. Effect size (ES) is a name given to a family of 
indices that measure the magnitude of a treatment effect (Becker, 2000).  The value 
of cohen’s d is obtained by dividing the difference between the mean and deviation 
standard:   
d = M1 - M2 / s 
From Tabke. 127 the obtained value is M1-M2=Mean= (65.0336-31.5341)= 
33.49955 and deviation standard σ=22.44867. So, the value of  cohen’s d is: 
d= 33.49955 / 22.44867 = 1.49 
The obtained value of cohen’s d was matched in the cohan’s categorization 
table as shown  below. 
Table 128. Cohen’s d Standard (Becker, 2000) 
Effect Size Cohen’s Standard 
0 < d < 0,2 Small Effect 
0,2 < d < 0,8   Medium Effect 
d > 0,8   Large Effect 
 It is clearly seen in the table that the value of d=1.49 (d>0.8) is 
categorized into having a large effect. 
Thus, it can be concluded that there is a difference in the learning 
achievement before and after the use of the instructional media, with the value of 
effect size of d=1.49 which is categorized into having a large effect. 
C. Product Revision 
The instructional media integrated with learning style instruments that has 
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been validated and tried out needs some revisions based on the suggestions and 
criticisms from the validators and users (students). The revision is necessary so that 
the media can be used in the real learning condition in the vocational high schools. 
The revision covers the appearance of the learning menus in the instructional 
software that needs to be more interesting, in terms of the learning evaluation the pre 
test and post test need to be equipped with the information of where the weakness of 
the students’ mastery of the materials is located so that the materials can be focused at 
the ones which the students are still weak. 
Several things need to be revised and added in the instructional software, one 
of which is a learning guide. Another thing is that the results of the pre-test and post-
test should be categorized as a basis to provide learning feedback to the students. The 
appearance of the media in terms of layout, colour, font, and size of the letters also 
need to be adjusted. Besides, the appearance of the learning menu should have the 
buttons of maximize and minimize. Finally, the visual materials containing the 
pictures of electronic circuits or ladder diagram should be animated so that the 
students can understand the materials easily. 
D. End Product Study 
The instructional software is developed based on the preliminary study on the 
teachers’ awareness of students’ learning styles. The study resulted in some findings 
as the basis of designing instructional software. The preliminary study was conducted 
through surveys and literature study. It can be concluded from the study that in 
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general most of the teachers and lecturers in various expertise fields know the term of 
learning styles. However, in particular most of the respondents of vocational high 
school teachers   do not know the term of learning styles. Of all respondents 
(teachers/lecturers in various expertise field and vocational high school teachers) 
most of them do not use learning styles instrument or do not assess the students’ 
learning styles. A few of the respondents who use learning style instruments answer 
the question of which model of learning style instrument they use, and most of them 
do not answer the question. Since most of the respondents did not answer the kind or 
model used to assess the learning styles, the researcher decided to use Barsch 
Learning Style Inventory (BLSI) learning style instrument to be integrated in the 
development of the software. Another finding in the preliminary study is that bahwa 
although most of the respondents do not use learning style instruments, the 
respondents’ awareness level of the students’ learning styles is good.  
The results of the feasibility testing by some experts show that the 
instructional media is feasible to use; however, based on the suggestions from the 
experts as validators, some aspects need to be revised. The feasibility of the 
instructional media in its use in the field will provide a tool for teachers in the form of 
instructional software integrated with the learning style instrument. This instructional 
media will help the teachers pay attention to the students’ characteristics. To deliver 
the learning materials suitable with their students’ characteristics, the teachers are 
required to be more creative in developing the learning materials. The materials 
developed by the teachers will be divided into three kinds of learning display, namely 
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learning with visual displays for visual learners, learning with audio narration for 
auditory learners,and learning with instructions for kinaesthetic learners. In the 
instructional software the students with the multimode will activate the 
button/menu/icon of “the learning process using more than one learning style.” 
E. Product Limitations  
The learning materials available in the instructional media are limited to only 
a part of the learning materials in the syllabus of the curriculum for the Industrial 
Electronics of the vocational high school. Some materials are taken as examples 
displayed in the forms of visual, narration, and learning instructions. The curriculum 
used as the reference is Curriculum 2013. 
As a prototype product, the media development has been conducted by using 
Visual Basic VB 6.0 programming language so that it can run only in the PC mode of 
stand alone (offline), and not run in the computer network (online). 
The learning style instrument used to assess the learning styles is Barsch 
Learning Style Inventory (BLSI). The isntrument is integrated to Visual Basic 
Programming so that the instrument is displayed as a queationnaire with three 
options. The answers sent by the testees are then scored to obtain the learning 
modality. The assessment will determine whether the user is a visual, auditory, 
kinaesthetic, or multimode learner. 
The menus in the software are limited to those serving the minimum functions 
in the software so that it can run as an instructional software. The menus are login 
menu (student/teacher), menu of changing the password, menu of pre test/post test, 
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menu of learning style assessment, menu of learning process (visual, auditory, 
kinaesthetic), menu of learning achievement, and some other menus.  
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CHAPTER FIVE 
CONCLUSIONS AND RECOMMENDATIONS 
 
A. CONCLUSIONS 
Based on the data obtained and the analysis in Chapter 4, it can be concluded 
that : 
1. The instructional media of industrial electronics that is integrated with learning 
style instrument is developed through the design and development research 
(DDR) model with the Design & Development Tools cluster which serves as a 
part of the product and tool research main cluster.  The procedure employed in 
this research is the Specific Project Phases cluster, with the following stages (1) 
Analysis, (2) Design, (3) Development, and (4) Evaluation. 
a. The phase of Analysis is started by conducting a survey of teacher/lecturer 
and vocational school teacher. The analysis phase aimed at collecting data to 
answer some of the research questions. 
b. Phase of Design firstly learning objectives are formulated. Then, pre/post test 
tests and students’ learning style assessment are developed on the basis of the 
learning objectives formulated before. Next, suitable teaching strategies and 
media to achieve the learning objectives are determined by considering other 
supporting resources, including designing the learning menus that will be put 
into the learning software.  
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c. Development: This phase represents the steps of developing the product, the 
instructional media of electronics engineering, which constitutes the 
integration of the teaching materials and learning style instrument in one 
integrated computer program. 
d. Evaluation: In the evaluation phase the teaching media is produced. The 
prototype of the product is tested by subject matter experts and media experts 
related to the instructional media as a whole. The phase includes the activities 
of revising and adjusting the product with the changes obtained from the 
testing or try-out.  
2. The instructional media of industrial electronics integrated with the learning style 
instrument in vocational schools was feasible to use without revision; however, 
when each aspect of the testing is considered, it seems that the revision is still 
necessary to improve the instructional media by accomodating the suggestions 
from the experts.  
3. There is a different learning achievement value before and after the use of the 
instructional media. The study shows the difference between the mean (µ=-
33.4996) of pre-test (µpre=31.5341) and that of the post-test (µpos=65.0336), with 
the standard deviation of σ=22.4487. The Sig. (2-tailed) value is 0.000 (ρ<0.01) 
so Ho = µ1 = µ2  meaning that “There is no different learning achievement value 
before and  after the use of the instructional media” is rejected, and the 
hypothesis Ha = µ1 ≠ µ2 meaning that “There is a different learning achievement 
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value before and after the use of the instructional media” is accepted. Thus, it can 
be concluded that there is a difference in the learning achievement before and 
after the use of the instructional media,  with the effect size of d=1.49 (d>0.8), so 
the effect of the media was categorized to have a large effect. 
4. The instructional media could bring positive effects on the learning satisfaction.  
It is shown that the respondents consider that in the aspect of material the 
learning software was categorized into  good (81.6%), the aspect of presentation 
was categorized into good(76.3%), they consider that the aspect of ease and 
satisfaction in using the learning software was good too(65.8% and 57.9%) and 
the learning media as a whole was categorized into good (76.3%). 
B. RECOMMENDATION 
1. One of the criteria in designing the lesson plan is considering the students’ 
learning styles, so the teachers need to have a good understanding of the 
assessment of the students’ learning styles as a part of teaching. 
2. The teachers’ role is still very necessary in implementing the learning using the 
technology-based instructional media integrated with the learning style 
instrument. 
3. The attractiveness of the media really depends on the teachers’ creativity in 
preparing the learning materials suitable with the students’ learning styles. 
Therefore,  the teachers are demanded to prepare the learning materials suitable 
with  each type of learning styles for the same content of learning material. 
189 
 
4. Considerng the potential of the learning media to improve the learning 
achievement, it is highly recommended that this issue will be explored in the next 
studies.  
C. DISSEMINATION AND FUTURE PRODUCT DEVELOPMENT 
The dissemination of the research findings of this dissertation is carried out by 
sending papers on this disssertation to some seminars/national and international 
journals. Besides,  the papers are  also uploaded to www.researchgate.net. This 
website is a site to share research finding in the forms of papers, books, reports, and 
research projects of researchers and academics. 
The product of learning software of this research will be developed with some 
innovations. The next developments are (1) developing the model of learning style 
assessments (the present learning style instrument used is BLSI model, and further 
developed with other models of  learning style instruments), (2) developing this 
product for other expertise fields in addition to the industrial electronics, (3) 
developing the learning software integrated with the web-based learning style 
instrument. 
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HERZLICH WILLKOMMEN
 
Liebe Lehrer / Dozenten, 
in dieser Umfrage geht es um die Anwendung der Lernstilbeurteilung / des
Lernstilinstruments  von Lehrern
Bitte beantworten Sie die 
werden den Erfolg der Forschung
Ihre Zusammenarbeit.
 
Mit freundlichen Grüßen
Mashoedah 
-------------------------------------------------------------------------------------------------------
WELCOME 
 
Dear teachers / lecturers, 
This survey is on the use of learning style assessment/instrument by 
teachers / lecturers in Indonesia and Germany.
Please answer the 24 questions in this survey. Your answers will 
contribute to the success of this research. Thank you very much for 
being helpful and cooperative.
 
Sincerely yours, 
Mashoedah 
------------------------------------------------------------------------------------
SELAMAT DATANG 
 
Bapak / Ibu pengajar yang terhormat,                                                                            
kami  mohon  bantuan Bapak / Ibu untuk  meluangkan waktu mengisi survei 
yang kami lakukan. Survei berikut me
instrumen/asesmen gaya belajar oleh guru / dosen di Indonesia dan di 
Jerman.                                                             
menjawab 24 pertanyaan dalam survei ini 
sangat berarti bagi keberhasilan penelitian ini.
yang diberikan,  saya ucapkan terima kasih.
 
Hormat saya,
Mashoedah 
 
 / Dozenten in Indonesien und  Deutschland.
24 Fragen in dieser Umfrage. Ihre Antworten 
 mitwirken. Ich bedanke mich bei Ihnen für 
 
 
-------------------
ngenai  penggunaan 
Kesediaan Bapak / Ibu dalam 
merupakan bantuan yang amat 
 Atas bantuan dan kerjasama 
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Questionnaire  Survey of The Use Of Learning Style Instrument 
No. Questions Answers 
1 Geschlecht  / Sex / Jenis Kelamin • Männlich  /  Male  /  Laki-laki 
• Weiblich  /  Female  /  Perempuan 
2 Land / Country / Negara • Indonesien  /  Indonesia  / Indonesia 
• Deutschland  /  German  / Jerman 
3 In welchem Niveau der Ausbildung 
unterrichten Sie?/  
In what level of education do you 
teach? 
/Di level pendidikan apa Anda 
mengajar? 
• Dozent(in) /  Lecturer  / Dosen  
• Berufsschullehrer(in) / vocational school 
Teacher / Guru SMK 
 
 Wenn Sie  Berufsschullehrer(in) sind, beantworten Sie bitte die Frage unten./If you 
are a vocational school teacher, please answer the question below./Jika Anda 
guru sekolah kejuruan, silahkan jawab pertanyaan berikut ini. 
4. Was ist Ihr Fachwissen? 
What is your expertise?  
Apa bidang keahlian Anda ? 
• Elektronik  / Electronics / Elektronika 
• Elektrizität  / Electricity / Listrik 
• Automobiltechnologie  / Automotive 
Technology / Otomotif 
• Informatik /  Informatics / Informatika 
• Bauingenieurwesen  /  Civil Engineering 
/ Teknik Sipil 
• Mechanik /  Mechanics / Permesinan 
• Lebensmittel  / Food  / Boga 
• Mode  / Fashion / Busana 
• Andere  / Others  / Lainnya 
5. Wie lange unterrichten Sie schon?/How 
long have you been teaching?/ 
Sudah berapa lama Anda mengajar? 
• ≤  5 Jahre / ≤   5 Years / ≤   5 Tahun 
• ≤ 10 Jahre / ≤ 10 Years/ ≤ 10 Tahun 
• ≤ 15 Jahre / ≤ 15 Years / ≤ 15 Tahun 
• ≤ 20 Jahre / ≤ 20 Years / ≤ 20 Tahun 
No. Questions Answers 
6. Kennen Sie den Begriff „ Learning Style 
Instrument“? 
Do you know the term „Learning 
Style Instrument“? 
Apakah Anda memahami istilah 
instrumen gaya belajar? 
 
• Nein / No / Tidak  
 
• Ja / Yes /  Ya 
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No. Questions Answers 
7. Implementieren Sie das 
Lernstilinstrument in Ihrem Unterricht? 
Do you implement the learning style 
instrument in teaching? 
Apakah Anda mengimplementasikan 
instrumen gaya belajar di pengajaran? 
 
• Nein / No / Tidak 
 
• Ja / Yes /  Ya 
   
 Wenn Sie den Begriff des Lernstils nicht verstehen und nicht umsetzen, beantworten 
Sie bitte die Frage Nummer 11. 
If you do not understand the term of learning style and do not implement it, 
please answer question number  11. 
Jika Anda belum paham tentang instrumen gaya belajar dan belum menerapkannya 
silahkan menjawab pertanyaan nomor 11. 
  
8. Welche Lernstilinstrument-Modell 
verwenden Sie? 
 
Which  learning style instrument 
model do you use? 
 
Model instrumen gaya belajar apa yang 
Anda gunakan ? 
• Fleming's VAK/VARK model 
• Allinson and Hayes’ Cognitive Style Index 
(CSI) 
• Apter’s Motivational Style Profile (MSP) 
• Dunn and Dunn’s model and instruments 
of learning styles 
• Entwistle’s Approaches and Study Skills 
Inventory for Students (ASSIST) 
• Gregorc’s Mind Styles Model and Style 
Delineator (GSD) 
• Herrmann’s Brain Dominance Instrument 
(HBDI) 
• Honey and Mumford’s Learning Styles 
Questionnaire (LSQ) 
• Jackson’s Learning Styles Profiler (LSP) 
• Kolb’s Learning Style Inventory (LSI) 
• Myers-Briggs Type Indicator (MBTI) 
• Riding’s Cognitive Styles Analysis (CSA) 
• Sternberg’s Thinking Styles Inventory 
(TSI) 
• Vermunt’s Inventory of Learning Styles 
(ILS) 
• Andere / Others / Lainnya 
 
9.  
Welche Technologie der 
Lernstilbeurteilung verwenden Sie? 
Which technology of the learning 
style assessment do you use? 
Berbasis apakah instrumen gaya 
belajar yang anda gunakan ? 
• Schriftlich  /  Paper based  / 
Berbasis kertas/ cetakan 
• Online Bewertung  /  Online Assesment / 
Asesmen secara online 
• Offline Bewertung  /  Offline Assesment / 
Assesmen secara off line 
• Andere / Others / Lainnya 
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No. Questions Answers 
   
10. Wann nehmen Sie  den Lernstil vor? 
When is the learning style assessment 
carried on ? 
Kapan assesmen gaya belajar Anda 
lakukan ? 
• ….. 
• ….. 
• ….. 
• ….. 
   
11. Welche  Art  von Unterrichtsmedien 
verwenden Sie im Unterricht? 
 
What kind of instructional media do 
you use in teaching ? 
 
Jenis instruksional media apa yang 
Anda gunakan dalam pengajaran ? 
• auf Web basierte Lehrmedien  /  Web 
based Instructional Media / Instruksional 
media berbasis web 
• auf Computer basierte Unterrichtsmedien  
/ Computer Based Instructional Media / 
Instruksional media berasis komputer 
• Elektronische Tafel / Electronic 
whiteboard  / Papan tulis elektronik 
• Lehrfilm  /  Instructional Television / 
Televisi pembelajaran 
• Aufgezeichnete  Audio /  Recorded Audio 
/ Rekaman audio 
• Aufgezeichnetes Video /  Recorded 
Video / Rekaman Video 
• Andere  /  Others  / Lainnya 
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Instrument of Teachers' and lecturers’ awareness of the students' 
learning styles 
No Statement 1 2 3 4 5 
1.  In der neuen Klasse fragen Sie zu jeder Schüler, wie sie lernen und 
notieren die Antwort als Präferenzen für Studierenden. /Asking 
every student in a new class about how they learn and take note 
of their preferences/  
Pada kelas baru menanyakan ke masing-masing siswa bagaimana 
cara mereka belajar, dan mencatat jawaban sebagai preferensi 
siswa. 
     
2.  Der Unterricht in der neue Klasse mit der Einführung anfangen und 
direkt zum Material.  
/Starting teaching a new class by using introduction and directly 
teaching the materials/  
Memulai pelajaran pada kelas baru dengan pengantar dan langsung 
ke materi. 
     
3.  Unterrichten mit dem vorhandenen Medien und Geräte. /Using 
available media and equipment when teaching/ Ketika mengajar 
menggunakan media dan peralatan yang ada (tersedia). 
     
4.  Lernmedien selbst machen. 
 /Teacher Creating his/her own teaching media/  
Guru membuat media pembelajaran sendiri 
     
5.  Variierte Lernmedien benutzen  
/Teacher using various teaching media/ 
 Guru menggunakan media pembelajaran yang bervariasi. 
     
6.  Geeigneter Lernmedien zum Lernmaterial auswählen als gewünschte 
Medien von den Schülern.  
/Selecting  teaching media which are suitable for the learning 
materials instead of the students’ preferences/ Media 
pembelajaran dipilih lebih disesuaikan terhadap materi pembelajaran 
dari pada yang diinginkan siswa. 
     
7.  die Bildern, die mit dem Lernmaterial geeignet, im Unterricht Zeigen.  
/Teaching by showing pictures related to the teaching materials/  
Mengajar dengan menampilkan gambar-gambar yang terkait materi 
pelajaran. 
     
8.  Unterrichten durch Vorträgen.  
/Teaching by lecturing/  
Mengajar dengan ceramah. 
     
9.  Unterrichten durch Lehrbuch lesen und an die Tafel schreiben.  
/Teaching by reading textbooks and write on the board/ Mengajar 
dengan membaca buku teks dan menulis di papan tulis. 
     
10.  Unterrichten mit einer Art von Lernmedien.  
/Using one kind of media/  
Menggunakan satu jenis media pembelajaran. 
     
11.  Die Schülern fragen, über ihre Schwierigkeiten.  
/Asking each student about their problems in learning/ 
Menanyakan permasalahan kesulitan belajar setiap siswa. 
     
12.  Das Verhalten der Schülern in dem Lernprozess beobachten und      
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No Statement 1 2 3 4 5 
sich über jedes einzelnen Schulers notizen.  
/Observing the students’ behaviours during the teaching 
learning process and take note of what each student  prefers/  
Mengamati prilaku siswa ketika proses pembelajaran dan membuat 
catatan tentang apa yang tampaknya menjadi preferensi masing-
masing siswa. 
13.  Eine Fragebogen machen, um zu wissen welche ist am liebsten im 
Lernprozess. 
/Making a questionnaire to find out the students’ preferences in 
learning/  
Membuat kuesioner untuk mengetahui preferensi (mana yang lebih 
di sukai) siswa dalam belajar. 
     
 
1. Strongly disagree/ Sangat tidak setuju 
2. Disagree/ Tidak setuju 
3. Neither agree nor disagree/ netral 
4. Agree/ Setuju 
5. Strongly agree/ Sangat setuju 
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Online Research Data 
[DataSet1] 
D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\TULS_R
EV_DATA\14NopTULS2016_Unipark.sav 
Case Processing Summary 
 Cases 
 Valid Missing 
 N Percent N Percent 
Expertise * Land / Country / 
Negara 
167 100.0% 0 .0% 
 
Case Processing Summary 
 Cases 
 Total 
 N Percent 
Expertise * Land / Country / 
Negara 
167 100.0% 
 
Expertise * Land / Country / Negara Crosstabulation 
   Country 
Total    Indonesian  German  others 
Expertise Elektronik  / Electronics / 
Elektronika 
Count 25 0 0 25 
% of Total 15.0% .0% .0% 15.0% 
Elektrizität  / Electricity / Listrik Count 8 0 0 8 
% of Total 4.8% .0% .0% 4.8% 
Automobiltechnologie  / 
Automotive Technology / 
Otomotif 
Count 7 0 0 7 
% of Total 4.2% .0% .0% 4.2% 
Informatik /  Informatics / 
Informatika 
Count 38 1 1 40 
% of Total 22.8% .6% .6% 24.0% 
Bauingenieurwesen  /  Civil 
Engineering / Teknik Sipil 
Count 4 0 0 4 
% of Total 2.4% .0% .0% 2.4% 
Mechanik /  Mechanics / 
Permesinan 
Count 9 0 0 9 
% of Total 5.4% .0% .0% 5.4% 
Lebensmittel  / Food  / Boga Count 1 0 0 1 
% of Total .6% .0% .0% .6% 
Mode  / Fashion / Busana Count 2 1 0 3 
% of Total 1.2% .6% .0% 1.8% 
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Andere  / Others  / Lainnya Count 68 1 1 70 
% of Total 40.7% .6% .6% 41.9% 
Total Count 162 3 2 167 
% of Total 97.0% 1.8% 1.2% 100.0% 
 
 [DataSet1] 
D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\TULS_R
EV_DATA\14NopTULS2016_Unipark.sav 
 
Statistics 
Andere  / Others  / Lainnya 
N Valid 167 
Missing 0 
Andere  / Others  / Lainnya 
  Frequency Percent Valid Percent Cumulative Percent 
Valid -99 115 68.9 68.9 68.9 
agribisnis 1 .6 .6 69.5 
Agroklimat 1 .6 .6 70.1 
akuntansi 1 .6 .6 70.7 
Bahasa 1 .6 .6 71.3 
bahasa inggris 1 .6 .6 71.9 
basic science 1 .6 .6 72.5 
Bimbingan dan Konseling 1 .6 .6 73.1 
bin eine wissenschaftlerin 1 .6 .6 73.7 
Biologie/Biologi 1 .6 .6 74.3 
broadcast, multimedia 1 .6 .6 74.9 
Chemie/Chemistry/Kimia 1 .6 .6 75.4 
Chemistry 2 1.2 1.2 76.6 
civics education 1 .6 .6 77.2 
Economic 1 .6 .6 77.8 
economics education 1 .6 .6 78.4 
education 1 .6 .6 79.0 
Education of Evaluation 1 .6 .6 79.6 
Educational Technology 1 .6 .6 80.2 
English teacher 1 .6 .6 80.8 
farmasi 1 .6 .6 81.4 
Fine arts 1 .6 .6 82.0 
geografi 1 .6 .6 82.6 
geographie 1 .6 .6 83.2 
ilmu fisika 1 .6 .6 83.8 
Ilmu Politik 1 .6 .6 84.4 
Information Systems 1 .6 .6 85.0 
International relations 1 .6 .6 85.6 
210 
 
keagamaan 1 .6 .6 86.2 
Kesehatan, Analis 
Kesehatan & Farmasi 
1 .6 .6 86.8 
kewirausahaan/entrepreneur
ship 
1 .6 .6 87.4 
Kimia Analisis 1 .6 .6 88.0 
komunikasi 2 1.2 1.2 89.2 
Management 1 .6 .6 89.8 
manajemen industri 1 .6 .6 90.4 
Matematika 1 .6 .6 91.0 
medicine 1 .6 .6 91.6 
Mekatronika 1 .6 .6 92.2 
nursing 1 .6 .6 92.8 
Pendidikan Bahasa Inggris 1 .6 .6 93.4 
penjaskes 1 .6 .6 94.0 
pertanian 1 .6 .6 94.6 
PETERNAKAN 1 .6 .6 95.2 
pharmacy 1 .6 .6 95.8 
Physics / Fisika 1 .6 .6 96.4 
Public Administration 1 .6 .6 97.0 
Science education 1 .6 .6 97.6 
Social Science 1 .6 .6 98.2 
teknik industri 1 .6 .6 98.8 
Teknik Industri 1 .6 .6 99.4 
teknologi pengolahan hasil 
pertanian 
1 .6 .6 100.0 
Total 167 100.0 100.0  
 
 
Frequencies 
[DataSet1] 
D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\TULS_R
EV_DATA\14NopTULS2016_Unipark.sav 
Statistics 
TeacherLectrurerAssesChategory 
N Valid 167 
Missing 0 
 Mean 2.17 
Median 2.00 
Mode 2 
Std. Deviation .814 
Minimum 1 
Maximum 4 
 
TeacherLectrurerAssesChategory 
  Frequency Percent Valid Percent Cumulative Percent 
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Valid Very Good 34 20.4 20.4 20.4 
Good 79 47.3 47.3 67.7 
Fair 45 26.9 26.9 94.6 
Poor 9 5.4 5.4 100.0 
Total 167 100.0 100.0  
 
 
RECODE TeacherandLecturerUseInstructionalMedia (Lowest thru 7.99=4) (8 thru 
11.99=3) (12 thru 15.99=2) (16 thru Highest=1) INTO Uses    InstMediaChategory. 
EXECUTE. FREQUENCIES VARIABLES=UsesInstMediaChategory   /NTILES=4   
/ORDER=ANALYSIS. 
 
Frequencies 
[DataSet1] 
D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\TULS_R
EV_DATA\14NopTULS2016_Unipark.sav 
Statistics 
UsesInstMediaChategory 
N Valid 167 
Missing 0 
Percentiles 25 1.00 
50 1.00 
75 2.00 
 
UsesInstMediaChategory 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Very Good 84 50.3 50.3 50.3 
Good 71 42.5 42.5 92.8 
Fair 10 6.0 6.0 98.8 
Poor 2 1.2 1.2 100.0 
Total 167 100.0 100.0  
 
 
RECODE TeachersAndLecturerAwareTheStudentsPreferency (Lowest thru 5.99=4) 
(6 thru 8.99=3) (9 thru 11.99=2) (12 thru Highest=1) INTO     
AwareStudentPreferencyChategory. EXECUTE. RECODE TotalAspect (Lowest thru 
27.99=4) (28 thru 35.99=3) (36 thru 43.99=2) (44 thru Highest=1) INTO 
TotalAspectChategory. EXECUTE. FREQUENCIES 
VARIABLES=TotalAspectChategory   /STATISTICS=STDDEV RANGE 
MINIMUM MAXIMUM MEAN MEDIAN MODE   /ORDER=ANALYSIS. 
 
 
Frequencies 
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[DataSet1] 
D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\TULS_R
EV_DATA\14NopTULS2016_Unipark.sav 
 
Statistics 
TotalAspectChategory 
N Valid 167 
Missing 0 
 Mean 1.81 
Median 2.00 
Mode 2 
Std. Deviation .700 
Range 3 
Minimum 1 
Maximum 4 
 
TotalAspectChategory 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Very Good 57 34.1 34.1 34.1 
Good 86 51.5 51.5 85.6 
Fair 22 13.2 13.2 98.8 
Poor 2 1.2 1.2 100.0 
Total 167 100.0 100.0  
FREQUENCIES VARIABLES=AwareStudentPreferencyChategory   /NTILES=4   
/ORDER=ANALYSIS. 
Frequencies 
[DataSet1] 
D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\TULS_R
EV_DATA\14NopTULS2016_Unipark.sav 
 
Statistics 
AwareStudentPreferencyChategory 
N Valid 167 
Missing 0 
Percentiles 25 2.00 
50 2.00 
75 3.00 
 
AwareStudentPreferencyChategory 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Very Good 23 13.8 13.8 13.8 
Good 101 60.5 60.5 74.3 
Fair 42 25.1 25.1 99.4 
Poor 1 .6 .6 100.0 
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AwareStudentPreferencyChategory 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Very Good 23 13.8 13.8 13.8 
Good 101 60.5 60.5 74.3 
Fair 42 25.1 25.1 99.4 
Poor 1 .6 .6 100.0 
Total 167 100.0 100.0  
 
FREQUENCIES VARIABLES=TotalAspect   /NTILES=4   
/STATISTICS=STDDEV MINIMUM MAXIMUM MEAN MEDIAN MODE SUM   
/ORDER=ANALYSIS. 
Frequencies 
[DataSet1] 
D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\TULS_R
EV_DATA\14NopTULS2016_Unipark.sav 
Statistics 
TotalAspect 
N Valid 167 
Missing 0 
 Mean 41.2275 
Median 41.0000 
Mode 38.00a 
Std. Deviation 5.80784 
Minimum 17.00 
Maximum 54.00 
Sum 6885.00 
Percentiles 25 38.0000 
50 41.0000 
75 45.0000 
a. Multiple modes exist. The smallest value 
is shown 
 
TotalAspect 
  Frequen
cy Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid 17.00 1 .6 .6 .6 
26.00 1 .6 .6 1.2 
28.00 1 .6 .6 1.8 
30.00 1 .6 .6 2.4 
31.00 3 1.8 1.8 4.2 
32.00 1 .6 .6 4.8 
33.00 4 2.4 2.4 7.2 
34.00 7 4.2 4.2 11.4 
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35.00 5 3.0 3.0 14.4 
36.00 5 3.0 3.0 17.4 
37.00 12 7.2 7.2 24.6 
38.00 14 8.4 8.4 32.9 
39.00 11 6.6 6.6 39.5 
40.00 10 6.0 6.0 45.5 
41.00 10 6.0 6.0 51.5 
42.00 14 8.4 8.4 59.9 
43.00 10 6.0 6.0 65.9 
44.00 12 7.2 7.2 73.1 
45.00 10 6.0 6.0 79.0 
46.00 3 1.8 1.8 80.8 
47.00 7 4.2 4.2 85.0 
48.00 4 2.4 2.4 87.4 
49.00 6 3.6 3.6 91.0 
50.00 7 4.2 4.2 95.2 
51.00 1 .6 .6 95.8 
52.00 3 1.8 1.8 97.6 
53.00 3 1.8 1.8 99.4 
54.00 1 .6 .6 100.0 
Total 167 100.0 100.0  
 
FREQUENCIES VARIABLES=TeacherandLecturerUseInstructionalMedia   
/ORDER=ANALYSIS. 
Frequencies 
[DataSet1] 
D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\TULS_R
EV_DATA\14NopTULS2016_Unipark.sav 
 
Statistics 
TeacherandLecturerUseInstruct
ionalMedia 
N Valid 167 
Missing 0 
 
TeacherandLecturerUseInstructionalMedia 
  Frequency Percent Valid Percent Cumulative Percent 
Valid 6.00 1 .6 .6 .6 
7.00 1 .6 .6 1.2 
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9.00 1 .6 .6 1.8 
10.00 3 1.8 1.8 3.6 
11.00 6 3.6 3.6 7.2 
12.00 2 1.2 1.2 8.4 
13.00 18 10.8 10.8 19.2 
14.00 22 13.2 13.2 32.3 
15.00 29 17.4 17.4 49.7 
16.00 23 13.8 13.8 63.5 
17.00 31 18.6 18.6 82.0 
18.00 17 10.2 10.2 92.2 
19.00 7 4.2 4.2 96.4 
20.00 6 3.6 3.6 100.0 
Total 167 100.0 100.0  
 
 
CROSSTABS   /TABLES=v_32 BY v_2   /FORMAT=AVALUE TABLES   
/CELLS=COUNT TOTAL   /COUNT ROUND CELL. 
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INTRODUCTION 
(Responden : Vocational School Teacher) 
 
 
Assalamualaikum, Selamat Pagi. 
 
Bapak / Ibu pengajar yang terhormat, 
Dengan hormat kami  mohon  bantuan Bapak / Ibu untuk  meluangkan waktu 
mengisi survei yang kami lakukan. Survei berikut mengenai  penggunaan 
instrumen/asesmen gaya belajar (Learning Style) oleh guru di Sekolah 
Menengah Kejuruan dalam pembelajaran Elektro/elektronika.  
Survei ini tidak menilai dan tidak akan mempengaruhi apapun terhadap diri 
bapak/Ibu ataupun dalam proses pengajaran. Survey ini bertujuan untuk 
menggali, dan mengetahui penggunaan instrumen gaya belajar. Silahkan 
bapak/ibu menjawab sesuai dengan yang dilakukan bapak/ibu di dalam 
kelas.                                                               
Kesediaan Bapak / Ibu dalam menjawab  pertanyaan dalam survei ini 
merupakan bantuan yang amat sangat berarti bagi kami untuk 
mengembangkan pembelajaran Elektro/Elektronika Industri/elektronika 
Aplikasi . Atas bantuan dan kerjasama yang diberikan,  saya ucapkan terima 
kasih. 
 
Hormat saya,  
 
Mashoedah, M.T 
  
218 
 
Survey Questionnaire on the Use of Instructional Media  
and Learning Style Instrument 
 
• Isi titik-titik dengan data/jawaban apa adanya sesuai dengan diri anda. 
• Silang jawaban pilihan yang sesuai dengan anda lakukan dalam 
pembelajaran. 
 
No. Pertanyaan Jawaban 
1 Nama anda .................................................. 
2 Nama Sekolah .................................................. 
3 Program Studi 1. Elektronika 2. Listrik 
4. Apa bidang keahlian anda ? 
1. Elektronika 
2. Listrik 
3. ............................. 
5. 
Untuk membekali siswa SMK dalam persaingan 
kerja di industri, menurut anda prioritas 
materi pelajaran apa yang sangat perlu 
diberikan kepada siswa jurusan 
elektronika/elektro saat ini ? 
 
1. Programmable Logic 
Controller (PLC) 
2. Mikrokontroler/arduino 
3. Kelistrikan industri 
4. Dasar elektronika/listrik 
5. ................................................ 
6. 
Apakah anda mengetahui istilah gaya belajar 
(Learning Style)?  
(jika jawaban tidak langsung ke pertanyaan no. 
12 dst) 
1. Tidak  
2. Ya 
 
STOP........ 
Jika jawaban no. 6 = Tidak  , silahkan langsung menjawab pertanyaan nomor 12 dst. 
dan abaikan pertanyaan no. 7  s/d 10  
7. 
Apakah anda menggunakan instrumen/asesmen 
gaya belajar di kelas anda, Untuk mengetahui 
gaya belajar siswa? 
 
(jika jawaban TIDAK langsung ke pertanyaan 
no. 12 dst) 
 
1. Tidak 
2. Ya 
 
STOP........ 
Jika jawaban anda no. 7 = Tidak, silahkan langsung menjawab pertanyaan 
nomor 11 dan abaikan pertanyaan no.  8 s/d 10. 
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No. Pertanyaan Jawaban 
 
 
8. 
 
 
Apabila anda telah mengimplementasikan 
(menggunakan) asesmen gaya belajar model 
instrumen/asesmen gaya belajar yang mana 
yang anda gunakan ? 
1. Fleming's VAK/VARK model 
2. Allinson and Hayes’ Cognitive 
Style Index (CSI) 
3. Apter’s Motivational Style 
Profile (MSP) 
4. Dunn and Dunn’s model and 
instruments of learning styles 
5. Entwistle’s Approaches and 
Study Skills Inventory for 
Students (ASSIST) 
6. Gregorc’s Mind Styles Model 
and Style Delineator (GSD) 
7. Herrmann’s Brain Dominance 
Instrument (HBDI) 
8. Honey and Mumford’s 
Learning Styles Questionnaire 
(LSQ) 
9. Jackson’s Learning Styles 
Profiler (LSP) 
10. Kolb’s Learning Style 
Inventory (LSI) 
11. Myers-Briggs Type Indicator 
(MBTI) 
12. Riding’s Cognitive Styles 
Analysis (CSA). 
13. Sternberg’s Thinking Styles 
Inventory (TSI). 
14. Vermunt’s Inventory of 
Learning Styles (ILS) 
15. Barsch Learning Style (BLSI) 
9. 
 
Apabila anda mengimplementasikan 
(menggunakan) asesmen gaya belajar di kelas, 
berbasis apakah instrumen gaya belajar yang 
anda gunakan ? 
 
1. Berbasis kertas/ cetakan 
2. Asesmen secara online 
3. Assesmen secara off line 
4. Lainnya 
(.............................................) 
   
 
10. 
 
Kapan assesmen gaya belajar terhadap siswa 
tersebut anda lakukan ? 
 
1. Awal masuk kelas, awal 
semester, awal masuk kelas 
baru 
2. Tengah semester,  
3. Akhir semester 
4. Setiap pertemuan 
5. Setiap......................................
............. 
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No. Pertanyaan Jawaban 
 
11. 
 
Dari beberapa istilah berikut ini, istilah mana 
yang sangat familiar dengan bapak/Ibu ? 
1. Learning Styles Questionnaire 
(LSQ) 
2. Visual Auditory Kinestetik 
(VAK) 
3. Cognitive Style Index (CSI) 
4. Motivational Style Profile 
(MSP) 
5. Dunn and Dunn’s model and 
instruments of learning styles 
6. Approaches and Study Skills 
Inventory for Students 
(ASSIST) 
7. Gregorc’s Mind Styles Model 
and Style Delineator (GSD) 
8. Herrmann’s Brain Dominance 
Instrument (HBDI) 
9. Learning Styles Profiler (LSP) 
10. Kolb’s Learning Style 
Inventory (LSI) 
11. Myers-Briggs Type Indicator 
(MBTI) 
12. Cognitive Styles Analysis 
(CSA). 
13. Thinking Styles Inventory 
(TSI). 
14. Inventory of Learning Styles 
(ILS). 
15. Tidak ada. 
 
12. 
 
Jenis  media pembelajaran apa yang anda 
gunakan dalam pembelajaran teori/praktik 
Elektronika/Elektro ? 
1. media pembelajaran berbasis 
web 
2. media pembelajaran berbasis 
komputer  
3. Papan tulis (termasuk 
smartboard) 
4. Televisi pembelajaran 
5. Rekaman audio 
6. Rekaman Video 
7. Unit Praktikum dan modul 
pembelajaran. 
8. Gabungan. 
(........................................) 
 
13. 
Apakah media pembelajaran atau unit praktikum 
yang ada di tempat bapak/ibu mirip/serupa 
dengan yang ada di industri? 
a. Ya 
b. Tidak 
 
14. 
Menurut bapak/ibu bagaimana kemasan sebuah 
media pembelajaran untuk materi 
elektronika/elektro yang memberikan 
kemudahan dalam pengoperasiannya?  
 
a. Kemasan yang portabel 
(dapat dipindah dan dibawa 
kemana-mana) 
b. Kemasan yang tetap/menetap 
di satu tempat. 
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Instrument For Measuring The Vocational School Teachers' Awareness 
Of The Students' Learning Styles 
 
• Beri CENTANG (√ ) pada kolom 1, 2, 3, 4 atau 5 yang sesuai dengan apa 
yang bapak ibu biasa lakukan di kelas teori/praktik.  
 
No Pertanyaan Ti
da
k 
Pe
rn
ah
 
Ja
ra
ng
 
Ka
da
ng
 
Se
rin
g 
Se
la
lu
 
1 2 3 4 5 
1.  Pada saat mengajar di kelas yang baru, salah 
satu aktifitas saya adalah menanyakan ke masing-
masing siswa bagaimana cara mereka belajar, 
dan mencatat jawaban siswa tersebut sebagai 
data preferensi siswa (sesuatu yang di senangi 
siswa dalam belajar). 
     
2.  Pada saat mengajar di kelas yang baru saya 
memulai pelajaran dengan pengantar dan 
langsung ke materi. 
     
3.  Ketika mengajar saya cukup menggunakan media 
dan peralatan yang sudah ada tersedia di dalam 
kelas. 
     
4.  Saya  memilih media pembelajaran dengan 
menyesuaikan pada tujuan instruksional 
pembelajaran. 
     
5.  Saya memilih media pembelajaran dengan 
menyesuaikan pada materi pembelajaran. 
     
6.  Saya memilih media pembelajaran dengan 
menyesuaikan pada karakteristik siswa atau gaya 
belajar siswa. 
     
7.  Saya menggunakan media pembelajaran yang 
bervariasi (lebih dari satu jenis media 
pembelajaran). 
     
8.  Saya mempertimbangkan tentang preferensi 
siswa (apa-apa yang disukai siswa dalam belajar) 
sebelum memilih media pembelajaran untuk 
mengajar . 
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No Pertanyaan Ti
da
k 
Pe
rn
ah
 
Ja
ra
ng
 
Ka
da
ng
 
Se
rin
g 
Se
la
lu
 
1 2 3 4 5 
9.  Saya menggunakan satu jenis media 
pembelajaran pada saat mengajar. 
     
10.  Saya menanyakan permasalahan kesulitan belajar 
setiap siswa. 
     
11.  Saya mengamati dan membuat catatan perilaku 
setiap siswa ketika proses pembelajaran sebagai 
data apa saja yang disukai masing-masing siswa 
dalam belajar. 
     
12.  Saya mempertimbangkan apa saja yang disukai 
masing-masing siswa dalam belajar sebagai 
bahan dalam menyusun rencana pelaksanaan 
pembelajaran. 
     
13.  Saya membuat kuesioner/pertanyaan untuk 
mengetahui preferensi siswa (mana yang lebih di 
sukai dalam belajar) dalam pembelajaran, di 
awal/akhir semester. 
     
14.  Saya mengijinkan siswa mendengarkan musik 
melalui headset pada saat pelajaran praktikum. 
     
15.  Saya mengijinkan siswa memutar video 
instruksional terkait dengan materi  pembelajaran 
teori/praktikum pada waktu yang saya tentukan. 
     
16.  Saya melayani permintaan siswa untuk 
mengulang penjelasan sebuah materi pelajaran. 
     
17.  Saya meminta semua siswa untuk selalu duduk 
manis pada saat proses belajar mengajar tanpa 
terkecuali. 
     
 
TERIMA KASIH 
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Offline Research Data 
 
[DataSet1] 
D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\TULS_REV_DATA\29Nov_TULS_GuruS
MK.sav 
 
 
Case Processing Summary 
 Cases 
 Valid Missing Total 
 N Percent N Percent N Percent 
Province * Bidang Keahlian 67 100.0% 0 .0% 67 100.0% 
 
 
Province * Bidang Keahlian Crosstabulation 
   Bidang Keahlian 
Total    Electronics Electric Computer 
Province Yogyakarta Count 20 13 14 47 
% of Total 29.9% 19.4% 20.9% 70.1% 
Central Java Count 11 2 5 18 
% of Total 16.4% 3.0% 7.5% 26.9% 
Lainnya Count 0 0 2 2 
% of Total .0% .0% 3.0% 3.0% 
Total Count 31 15 21 67 
% of Total 46.3% 22.4% 31.3% 100.0% 
 
 
Crosstbs 
[DataSet1] 
D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\TULS_R
EV_DATA\29Nov_TULS_GuruSMK.sav 
Case Processing Summary 
 Cases 
 Valid Missing Total 
 N Percent N Percent N Percent 
Nama Sekolah * Bidang Keahlian * Province 66 98.5% 1 1.5% 67 100.0% 
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Province 
Bidang Keahlian 
Total 
No 
answer Electronics Electric Computer 
Yogyakarta Nama 
Sekolah 
BLPT Yogyakarta Count 0 1 2 0 3 
% of Total .0% 2.1% 4.3% .0% 6.4% 
SMK 1 Sedayu Count 0 0 1 0 1 
% of Total .0% .0% 2.1% .0% 2.1% 
SMK Hamong Putera Pakem 
Yogyakarta 
Count 0 0 1 0 1 
% of Total .0% .0% 2.1% .0% 2.1% 
SMK Ma'arif 1 Wates Count 0 1 1 0 2 
% of Total .0% 2.1% 2.1% .0% 4.3% 
SMK Muda Patria Kalasan 
Yogyakarta 
Count 0 0 1 0 1 
% of Total .0% .0% 2.1% .0% 2.1% 
SMK Muh 1 Bantul Count 0 2 0 0 2 
% of Total .0% 4.3% .0% .0% 4.3% 
SMK Muh 1 Playen Count 0 2 0 0 2 
% of Total .0% 4.3% .0% .0% 4.3% 
SMK Muh 2 Yogya Count 0 0 0 2 2 
% of Total .0% .0% .0% 4.3% 4.3% 
SMK Muh 3 Yogyakarta Count 0 1 1 0 2 
% of Total .0% 2.1% 2.1% .0% 4.3% 
SMK Muh Temon Count 0 0 1 0 1 
% of Total .0% .0% 2.1% .0% 2.1% 
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SMK Tamansiswa Count 0 0 1 0 1 
% of Total .0% .0% 2.1% .0% 2.1% 
SMK Yappi Wonosari Count 0 1 0 0 1 
% of Total .0% 2.1% .0% .0% 2.1% 
SMK YPKK 2 Sleman Count 0 0 0 1 1 
% of Total .0% .0% .0% 2.1% 2.1% 
SMKN 1 Cangkringan Sleman Count 0 0 0 1 1 
% of Total .0% .0% .0% 2.1% 2.1% 
SMKN 1 Dlingo bantul Count 0 1 0 0 1 
% of Total .0% 2.1% .0% .0% 2.1% 
SMKN 1 Gedangsari GK Count 0 1 1 0 2 
% of Total .0% 2.1% 2.1% .0% 4.3% 
SMKN 1 Nanggulan Count 0 1 0 0 1 
% of Total .0% 2.1% .0% .0% 2.1% 
SMKN 1 Ponjong Count 0 1 0 0 1 
% of Total .0% 2.1% .0% .0% 2.1% 
SMKN 1 pundong Count 0 1 0 0 1 
% of Total .0% 2.1% .0% .0% 2.1% 
SMKN 1 Pundong Bantul 
Yogyakarta 
Count 0 1 0 0 1 
% of Total .0% 2.1% .0% .0% 2.1% 
SMKN 1 Sanden Yogyakarta Count 0 0 0 1 1 
% of Total .0% .0% .0% 2.1% 2.1% 
SMKN 1 Seyegan Count 0 1 0 1 2 
% of Total .0% 2.1% .0% 2.1% 4.3% 
SMKN 1 Tempel Count 1 0 0 0 1 
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% of Total 2.1% .0% .0% .0% 2.1% 
SMKN 1 Yogya Count 0 0 0 1 1 
% of Total .0% .0% .0% 2.1% 2.1% 
SMKN 2 Depok Sleman 
Yogyakarta 
Count 0 1 1 0 2 
% of Total .0% 2.1% 2.1% .0% 4.3% 
SMKN 2 Godean Count 0 0 0 1 1 
% of Total .0% .0% .0% 2.1% 2.1% 
SMKN 2 Pengasih Count 0 0 1 0 1 
% of Total .0% .0% 2.1% .0% 2.1% 
SMKN 2 Pengasih Kulon Progo 
Yogyakarta 
Count 0 0 1 0 1 
% of Total .0% .0% 2.1% .0% 2.1% 
SMKN 2 Wonosari Count 0 2 0 0 2 
% of Total .0% 4.3% .0% .0% 4.3% 
SMKN 3 Wonosari Count 0 1 0 0 1 
% of Total .0% 2.1% .0% .0% 2.1% 
SMKN 3 Wonosari Gunung Kidul Count 0 1 0 0 1 
% of Total .0% 2.1% .0% .0% 2.1% 
SMKN 4 Yogya Count 0 0 0 2 2 
% of Total .0% .0% .0% 4.3% 4.3% 
SMKN 5 Yogya Count 1 0 0 1 2 
% of Total 2.1% .0% .0% 2.1% 4.3% 
SMKN Telkom Banguntapan Count 0 0 0 1 1 
% of Total .0% .0% .0% 2.1% 2.1% 
Total Count 2 20 13 12 47 
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% of Total 4.3% 42.6% 27.7% 25.5% 100.0
% 
Central 
Java 
Nama 
Sekolah 
SMK Bani Muslim Pati Count 0 1 0 0 1 
% of Total .0% 5.9% .0% .0% 5.9% 
SMK Bhina Tunas Bakti Juwana Count 0 2 0 0 2 
% of Total .0% 11.8% .0% .0% 11.8% 
SMK Ma'arif 3 Larangan Brebes Count 0 1 0 0 1 
% of Total .0% 5.9% .0% .0% 5.9% 
SMK Muh 3 Surakarta Count 0 1 0 0 1 
% of Total .0% 5.9% .0% .0% 5.9% 
SMK Murni 2 Surakarta Count 0 0 0 1 1 
% of Total .0% .0% .0% 5.9% 5.9% 
SMKN 1 Ampelgading 
Pemalang 
Count 0 2 0 0 2 
% of Total .0% 11.8% .0% .0% 11.8% 
SMKN 1 Bancak Semarang Count 0 0 0 1 1 
% of Total .0% .0% .0% 5.9% 5.9% 
SMKN 1 Kepil Wonosobo Count 0 1 0 0 1 
% of Total .0% 5.9% .0% .0% 5.9% 
SMKN 2 Bawang Banjarnegara Count 1 0 0 0 1 
% of Total 5.9% .0% .0% .0% 5.9% 
SMKN 3 Bayat Klaten Count 0 1 0 0 1 
% of Total .0% 5.9% .0% .0% 5.9% 
SMKN 3 Kendal Count 0 1 1 0 2 
% of Total .0% 5.9% 5.9% .0% 11.8% 
SMKN 3 Semarang Count 0 0 0 1 1 
% of Total .0% .0% .0% 5.9% 5.9% 
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SMKN 4 Semarang Count 0 1 0 0 1 
% of Total .0% 5.9% .0% .0% 5.9% 
SMKN Tembarak Temanggung 
Jawa Tengah 
Count 0 0 1 0 1 
% of Total .0% .0% 5.9% .0% 5.9% 
Total Count 1 11 2 3 17 
% of Total 5.9% 64.7% 11.8% 17.6% 100.0
% 
Lainnya Nama 
Sekolah 
SMKN 1 Paringin Kal Sel Count    1 1 
% of Total    50.0% 50.0% 
SMKN 1 Sungai Loban Kal Sel Count    1 1 
% of Total    50.0% 50.0% 
Total Count    2 2 
% of Total    100.0% 100.0% 
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PETUNJUK VALIDASI INSTRUMEN 
 
Judul Penelitian    :  The Integration Of The Learning Style Instrument And 
Instructional  Media Of Industrial Electronics In Vocational 
Schools  
Peneliti  : Mashoedah, M.T 
 
PETUNJUK : 
1. Lembar validasi instrumen ini dimaksudkan untuk mengetahui validitas 
instrumen yang akan digunakan dalam penelitian disertasi. 
2. Pendapat, kritik, saran, dan komentar Bapak/Ibu akan sangat bermanfaat untuk 
memperbaiki dan meningkatkan validitas dan reliabilitas dari instrumen ini. 
Sehubungan dengan hal tersebut, dimohon Bapak/Ibu memberikan pendapat pada 
setiap item pernyataan yang tersedia dengan memberikan tanda “√” pada kolom 
“Valid” dan “Tidak Valid”. 
 
Contoh: 
No. Aspect Indicator No. Item Valid Tidak Valid 
Saran/Perb
aikan 
1.  Quality Memiliki Kebaruan 
(Novelty) 
1.  Kebaruan 
(Novelty) 
√  - 
   2.      
   3.      
   4.      
Keterangan Skala: 
§ Valid  = Ada kecocokan antara Aspek, Indikator, dan item pernyataan 
§ Tidak Valid  = Tidak sda kecocokan antara Aspek, Indikator, dan item 
pernyataan 
 
3. Komentar atau saran Ibu mohon ditulis pada kolom saran dan perbaikan pada 
tabel yang telah disediakan. 
Apabila tempat yang disediakan tidak mencukupi, mohon ditulis pada kertas 
tambahan yang kami sediakan. 
Atas kesediaan Bapak/Ibu untuk mengisi lembar validasi instrumen ini, 
diucapkan terima kasih. 
Hormat saya, 
Peneliti 
Mashoedah, MT 
NIM. 11702261002
232 
 
 
 
PETUNJUK: 
Berilah tanda cek (√) pada kolom yang tersedia sesuai dengan pendapat Bapak/Ibu terhadap setiap pernyataan tentang 
instrumen Penilaian Ahli Media dibawah ini. Sebelum dan sesudahnya saya ucapkan terima kasih. 
Table 1. Validasi Instrumen Penilaian Ahli Media. 
No. Aspect Indicator No. Item Valid Tidak Valid Saran/Perbaikan 
1.  Quality Memiliki Kebaruan (Novelty) 5. Kebaruan (Novelty)    
Dapat dipindah-pindah 
(portability) 
6. Portabilitas (portability)    
Mudah digunakan (easy) 7. Mudah digunakan (easy)    
Mempunyai keunggulan 8. keunggulan    
Memiliki potensi efektifitas  9. potential effectiveness    
2.  Presentation Menampilkan media yang sesuai 
dengan Gaya belajar siswa 
(Learning Style conformity) 
10.  Kesesuaian dengan gaya 
belajar. 
   
Memiliki Urutan penyajian 
(Logical ordering and sequencing 
of the content) 
11.  Urutan penyajian 
(Logical ordering and 
sequencing of the 
content) 
   
Memiliki kualitas Visual 12.  Visual    
Memiliki kualitas Audio 13.  Audio    
Memiliki kualitas Teks 14.  Teks    
Penggunaan warna untuk 
memberikan fokus perhatian 
15.  Colour    
Tampilan keseluruhan 16.  Tampilan keseluruhan    
3.  Instructional 
Design Tujuan Instruksional dirumuskan. 
17.  Tujuan Instruksional    
  Isi materi pelajaran ditentukan 18.  Materi Pelajaran    
VALIDASI INSTRUMEN UNTUK AHLI MEDIA 
233 
 
No. Aspect Indicator No. Item Valid Tidak Valid Saran/Perbaikan 
  Kemampuan awal peserta didik 
ditentukan melalui asesmen gaya 
belajar dan pre tes. 
19.  Asesmen gaya belajar 
dan pre tes. 
   
  Memiliki teknik dan strategi  
pembelajaran. 
20.  Teknik dan strategi 
pembelajaran 
   
4. Language Mudah dipahami (Easy to 
understand) 
21.  Mudah dipahami (Easy 
to understand) 
   
Tingkat bacaan sesuai dengan 
level pengguna 
22.  Tingkat bacaan    
Ejaan sesuai EYD 23.  Ejaan    
  Menggunakan gaya bahasa yang 
sesuai. 
24.  Gaya bahasa    
 
 
Setelah dilakukan validasi atas Instrumen Penilaian Ahli Media tersebut diatas maka validator menyatakan bahwa 
instrumen tersebut diatas : 
□ Layak digunakan 
□ Layak digunakan dengan perbaikan 
□ Tidak layak digunakan 
 Dengan saran/perbaikan seperti tertulis dalam kolom saran/perbaikan. 
          Yogyakarta,        Nopember 2016 
Validator 
 
 
 
 
Prof. Dr. Sudji Munadi  
       NIP.:  195303101978031003  
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PETUNJUK: 
Berilah tanda cek (√) pada kolom yang tersedia sesuai dengan pendapat Bapak/Ibu terhadap setiap pernyataan tentang 
instrumen Penilaian Ahli Materi dibawah ini. Sebelum dan sesudahnya saya ucapkan terima kasih. 
Table 2. Validasi Instrumen Penilaian Ahli Materi 
No. Aspect Indicator No. Item Valid Tidak Valid Saran 
1. Isi (Content) Akurat (Accurate) 1.  Akurasi materi    
  Terintegrasi 2.  Terintegrasi    
  Bermanfaat (Useful) 3.  Bermanfaat    
  Bebas bias (Bias free) 4.  Bebas bias    
  Dapat disesuaikan 
(customizable) 5.  Dapat disesuaikan  
  
  Capaian belajar ditentukan 6.  Capaian belajar    
  Menyebutkan tujuan 
pembelajaran. 7.  
Tujuan 
pembelajaran  
  
  Relevan dengan kurikulum 8.  Relevan    
  cakupan materi pembelajaran 9.  Cakupan materi    
2. Aspek 
Pembelajaran 
Gaya belajar  10.  Gaya Belajar    
 Menunjukkan interaksi dalam 
pembelajaran. 11.  Interaksi  
  
  Evaluasi hasil belajar Pretes-
Post test. 12.  
Evaluasi hasil 
belajar  
  
  Dapat meningkatkan 
kompetensi  peserta didik 13.  Kompetensi   
  
4.  Questions, 
Answers, and 
Feedback 
Pertanyaan disisipkan di 
pembelajaran. 14.  Pertanyaan sisipan  
  
 Pertanyaan dijawab dengan 
sederhana dan mudah.  15.  
Kemudahan 
menjawab  
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235 
 
No. Aspect Indicator No. Item Valid Tidak Valid Saran 
 Jawaban ditandai dengan 
jelas. 16.  
Pemberian tanda 
pada jawaban  
  
  Siswa tidak harus menjawab 
pertanyaan dengan benar 
sebelum melanjutkan. 
17.  Melewatkan jawaban  
  
  Jawaban yang benar 
dikonfirmasi.  18.  
Konfirmasi 
jawaban  
  
  Memiliki umpan balik 
terhadap entri yang tidak 
sesuai dan respon yang tidak 
benar. 
19.  Feedback pada jawaban  
  
5. Language Teks Mudah dipahami 20.  Mudah    
Tingkat bacaan sesuai 
dengan siswa dan materi 
pembelajaran.  
21.  Tingkat bacaan sesuai  
  
Ejaan sesuai EYD 22.  Ejaan     
  Digunakan gaya menulis yang 
sesuai. 23.  
Gaya bahasa 
sesuai.  
  
Setelah dilakukan validasi atas Instrumen Penilaian Ahli Materi tersebut diatas maka validator menyatakan bahwa 
instrumen tersebut diatas : 
□ Layak digunakan 
□ Layak digunakan dengan perbaikan 
□ Tidak layak digunakan 
 Dengan saran/perbaikan seperti tertulis dalam kolom saran/perbaikan. 
          Yogyakarta,        Nopember 2016 
Validator 
 
Prof. Dr. Sudji Munadi  
              NIP.:  195303101978031003  
236 
 
 
 
 
PETUNJUK: 
Berilah tanda cek (√) pada kolom yang tersedia sesuai dengan pendapat Bapak/Ibu terhadap setiap pernyataan tentang 
instrumen Penilaian Ahli Perangkat Lunak Pembelajaran dibawah ini. Sebelum dan sesudahnya saya ucapkan terima 
kasih. 
Table 3. Validasi Instrumen Penilaian Ahli Perangkat Lunak Pembelajaran 
No. Aspect Indicator No. Item Valid Tidak Valid Saran 
1. Qualiy Memiliki kebaruan (Novelty) 1.  
kebaruan 
(Novelty)  
  
  Berpotensi efektif (Potential effectiveness) 2.  
efektif (Potential 
effectiveness)  
  
2. Surface features 
Tampilan menu jelas, rapi, 
estetis, dan menarik 
perhatian siswa ke materi 
pembelajaran yang 
penting. 
3.  Tampilan menu   
  
  
Tampilan Media (navigasi, 
menu, gambar, icon, dan 
text) mendukung 
pembelajaran.  
4.  
Tampilan 
mendukung 
pembelajaran. 
 
  
  
Siswa terlindungi dari 
kesalahan-kesalahan yang 
tidak dapat diubah 
(misalnya  menyelesaikan 
tes sebelum waktunya). 
5.  (error handling)  
  
  
Pilihan-pilihan yang salah 
bila diubah tidak 
mengurangi nilai. 
6.  
pilihan yang salah 
bila diubah tidak 
mengurangi nilai. 
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No. Aspect Indicator No. Item Valid Tidak Valid Saran 
  Bagian yang sudah selesai dikerjakan ditandai. 7.  Tandai pekerjaan  
  
  
Akhir dari program 
ditunjukkan dengan jelas. 
(Ending is clearly 
indicated). 
8.  Ending Program  
  
  
Bantuan dan petunjuk 
selalu ada (dalam bentuk 
text tool tip). (Help and 
directions are always 
available). 
9.  Fitur Bantuan  
  
  
Tombol-tombol menu 
dibuat untuk menampilkan 
text, video dan audio.  
10.  Tombol dan menu  
  
  
Antarmuka mudah 
digunakan dan mencegah 
kehilangan data. (The 
interface is easy to use and 
guards against data loss). 
11.  
Fasilitas 
penyimpanan 
hasil. 
 
  
  
Pembelajaran yang baru 
terjadi dapat dioperasikan 
secara berulang. 
12.  
Pengulangan 
materi 
pembelajaran. 
 
  
3. 
Invisible 
Functions/ 
functions that 
operate behind 
the scenes 
Tombol dan menu yang 
tidak digunakan 
disembunyikan. 
13.  
Tombol dan menu 
yang tidak 
digunakan 
disembunyikan. 
 
  
  Pembatasan Akses ke program 14.  
Pembatasan 
Akses ke program  
  
4. Functionality Fungsi-fungsi aplikasi berjalan baik. 15.  
Fungsi-fungsi 
aplikasi berjalan 
baik. 
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No. Aspect Indicator No. Item Valid Tidak Valid Saran 
5. useability Mudah digunakan (easy) 16.  Mudah digunakan (easy)  
  
6. Efficinency Respon perangkat lunak terhadap suatu perintah. 17.  
Respon 
perangkat lunak 
terhadap suatu 
perintah. 
 
  
7. Reliabilty Dapat melakukan fungsi-fungsi tertentu. 18.  
Dapat melakukan 
fungsi-fungsi 
tertentu. 
 
  
8. Maintainability Perawatan perangkat lunak 19.  Perawatan perangkat lunak  
  
9. Portability 
Portabel, Dapat 
dipindahkan ke sistem 
operasi yang lain. 
20.  
Portabel, Dapat 
dipindahkan ke 
sistem operasi 
yang lain. 
 
  
Setelah dilakukan validasi atas Instrumen Penilaian Ahli Perangkat Lunak Pembelajaran tersebut diatas maka 
validator menyatakan bahwa instrumen tersebut diatas : 
□ Layak digunakan 
□ Layak digunakan dengan perbaikan 
□ Tidak layak digunakan 
 Dengan saran/perbaikan seperti tertulis dalam kolom saran/perbaikan. 
          Yogyakarta,        Nopember 2016 
Validator 
 
 
Prof. Dr. Sudji Munadi  
       NIP.:  195303101978031003   
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PETUNJUK: 
Berilah tanda cek (√) pada kolom yang tersedia sesuai dengan pendapat Bapak/Ibu terhadap setiap pernyataan tentang 
instrumen Penilaian Siswa dibawah ini. Sebelum dan sesudahnya saya ucapkan terima kasih. 
Table 4. Validasi Instrumen Penilaian Siswa 
No. Aspect Indikator No Item Valid Tidak Valid Saran 
1 Materi 
Kecukupan cakupan 
materi dalam satu sub 
bahasan. 
1.  cakupan materi  
  
  
Materi berguna dalam 
peningkatan 
kompetensi 
2.  Berguna  
  
  Sesuai dengan kurikulum 3.  Sesuai kurikulum  
  
2 Tampilan Tampilan sesuai dengan gaya belajar 4.  
Sesuai dengan gaya 
belajar  
  
  Tampilan  menarik 5.  Menarik    
  Sajian materi jelas 6.  jelas    
3 Kemudahan 
kemudahan dalam 
mengoperasikan 
perangkat lunak. 
7.  Pengoperasian mudah  
  
  
Kemudahan dalam 
memahami materi 
pembelajaran. 
8.  Mudah dalam memahami materi  
  
  
Tidak memerlukan  
bantuan tambahan  
dalam 
pengoperasian. 
9.  Tidak memerlukan instruksi tambahan.  
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4 Kepuasan 
Memberikan 
kepuasan dalam 
pengguanaan. 
10.  Puas   
  
  
Memberikan 
kesenangan dalam 
menggunakan. 
11.  Menyenangkan  
  
 
Setelah dilakukan validasi atas Instrumen Penilaian Siswa tersebut diatas maka validator menyatakan bahwa 
instrumen tersebut diatas : 
□ Layak digunakan 
□ Layak digunakan dengan perbaikan 
□ Tidak layak digunakan 
 Dengan saran/perbaikan seperti tertulis dalam kolom saran/perbaikan. 
           
SARAN/PERBAIKAN: 
……………………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………………….. 
 
 
 
 
Yogyakarta,        Nopember 2016 
Validator 
 
 
Prof. Dr. Sudji Munadi  
                 NIP.:  195303101978031003  
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PETUNJUK PENILAIAN OLEH AHLI  
 
Judul Penelitian :  
  The Integration Of The Learning Style Instrument And 
Instructional  Media Of Industrial Electronics In Vocational 
Schools  
Peneliti : Mashoedah, M.T 
Expert : …………………………………. 
 
PETUNJUK :  
4. Lembar Penilaian  ini dimaksudkan untuk mengetahui unjuk kerja media 
pembelajaran  yang dihasilkan dalam penelitian. 
5. Pendapat, kritik, saran, dan komentar Bapak/Ibu akan sangat bermanfaat untuk 
mengetahui unjuk kerja dari media pembelajaran hasil penelitian ini. Sehubungan 
dengan hal tersebut, dimohon Bapak/Ibu memberikan pendapat pada setiap item 
pertanyaan yang tersedia dengan memberikan tanda “√” pada kolom “SKALA” 
 
Contoh: 
No. Pertanyaan Skala 1 2 3 4 
Quality     
1. Tingkat Kebaruan (Novelty)    √ 
2. Dapat dipindah-pindah    √  
 
Keterangan Skala: 
 
Skala 
1 2 3 4 
Kurang Cukup Baik Sangat Baik 
 
Atas kesediaan Bapak/Ibu untuk menilai media pembelajaran ini, diucapkan 
terima kasih. 
Hormat saya, 
Peneliti 
 
Mashoedah, MT 
NIM: 11702261002 
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PETUNJUK: 
Berilah tanda cek (√) pada kolom yang tersedia sesuai dengan pendapat Bapak/Ibu 
terhadap setiap pertanyaan tentang Media dibawah ini. Sebelum dan sesudahnya 
saya ucapkan terima kasih. 
Table 5. Instrumen Penilaian Media Pembelajaran oleh Ahli Media. 
No. Pertanyaan Skala 1 2 3 4 
Quality     
1.  Bagaimana tingkat Kebaruan (Novelty) dari Media pembelajaran 
yang dikembangkan? 
    
2.  Bagaimana sifat portabiltas dari Media pembelajaran ?     
3.  Bagaimana tingkat kemudahan penggunaan Media pembelajaran 
(easy) 
    
4.  Bagaimana keunggulan Media pembelajaran?     
5.  Apakah Media pembelajaran berpotensi efektif digunakan untuk 
pembelajaran? 
    
Presentation     
6.  Bagaimana kesesuaian tampilan pembelajaran dengan Gaya 
belajar siswa (Learning Style conformity) 
    
7.  Bagaimana Urutan tampilan penyajian 
(Logical ordering and sequencing of the content)? 
    
8.  Bagaimana kualitas tampilan Visual?     
9.  Bagaimana kualitas tampilan Audio?     
10.  Bagaimana kualitas tampilan Teks?     
11.  Bagaimana penggunaan warna untuk memberikan fokus 
perhatian? 
    
12.  Bagaimana tampilan keseluruhan?     
Instructional Design     
13.  Bagaimana perumusan tujuan pembelajaran?     
14.  Bagaimana Isi materi pelajaran?     
15.  Bagaimana menurut anda tentang penentuan kemampuan awal 
peserta didik melalui asesmen gaya belajar dan pre tes? 
    
16.  Bagaimana strategi  pembelajaran yang digunakan?     
Language     
17.  Bagaimana kemudahan memahami kalimat yang digunakan (Easy 
to understand)? 
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No. Pertanyaan Skala 1 2 3 4 
18.  Bagaimana kesesuaian tingkat bacaan dengan level pengguna     
19.  Bagaimana kesesuaian ejaan yang digunakan dengan EYD?     
20.  Bagaimana bahasa yang digunakan?     
 
 
Setelah dilakukan penilaian atas media pembelajaran maka saya sebagai expert 
menyatakan bahwa media pembelajaran ini dinyatakan : 
□ Layak digunakan 
□ Layak digunakan dengan perbaikan 
□ Tidak layak digunakan 
  
SARAN-SARAN : 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
 
 
Yogyakarta,                 2017 
Ahli Media 
 
 
 
 
( ____________________________ ) 
NIP.:     
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PETUNJUK: 
Berilah tanda cek (√) pada kolom yang tersedia sesuai dengan pendapat Bapak/Ibu 
terhadap setiap pertanyaan tentang materi didalam media pembelajaran dibawah ini. 
Sebelum dan sesudahnya saya ucapkan terima kasih. 
 
Table 6. Instrumen Penilaian Media pembelajaran oleh Ahli Materi 
No
. Pertanyaan 
Skala 
1 2 3 4 
Content     
1.  Bagaimana tingkat akurasi isi materi?     
2.  Bagaimana integrasi materi dengan fungsi lain?     
3.  Bagaimana manfaat materi yang ditampilkan (Useful)     
4.  Seberapa baik materi bebas bias (Bias free)     
5.  Seberapa baik materi dapat disesuaikan (customizable)     
6.  Seberapa baik penentuan capaian belajar?     
7.  Seberapa baik tujuan pembelajaran yang disebutkan?     
8.  Seberapa baik relevansi materi dengan kurikulum?     
9.  Seberapa baik cakupan materi pembelajaran?     
Learning Aspect     
10.  Seberapa baik Integrasi media dengan Asesmen gaya belajar sebagai aspek pembelajaran?  
   
11.  Seberapa baik interaksi dalam pembelajaran?     
12.  Seberapa baik evaluasi hasil belajar Pretes-Post test yang digunakan?  
   
13.  Seberapa baik materi dapat meningkatkan kompetensi  peserta didik?  
   
Test     
14.  Seberapa baik baik fitur pertanyaan yang disisipkan di pembelajaran?  
   
15.  Seberapa baik pertanyaan dapat dijawab dengan sederhana dan mudah?   
   
16.  Seberapa baik kesesuaian tes dengan materi?     
Language     
17.  
Bagaimana kemudahan memahami kalimat yang digunakan 
(Easy to understand)?  
   
18.  
Bagaimana kesesuaian tingkat bacaan dengan level 
pengguna  
   
INSTRUMEN PENILAIAN MEDIA PEMBELAJARAN OLEH AHLI 
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No
. Pertanyaan 
Skala 
1 2 3 4 
19.  Bagaimana kesesuaian ejaan yang digunakan dengan EYD?     
20.  Bagaimana bahasa yang digunakan?     
 
Setelah dilakukan penilaian atas materi yang ada pada media pembelajaran maka saya 
sebagai expert menyatakan bahwa materi dalam media pembelajaran ini dinyatakan : 
□ Layak digunakan 
□ Layak digunakan dengan perbaikan 
□ Tidak layak digunakan 
 
SARAN-SARAN : 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
 
 Dengan saran/perbaikan seperti tertulis dalam kolom saran/perbaikan. 
Yogyakarta,        April 2017 
Ahli Materi 
 
 
( ________________________ ) 
NIP.:  
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PETUNJUK: 
Berilah tanda cek (√) pada kolom yang tersedia sesuai dengan pendapat Bapak/Ibu 
terhadap setiap pertanyaan tentang Perangkat Lunak Pembelajaran dibawah ini. 
Sebelum dan sesudahnya saya ucapkan terima kasih. 
Table 7. Instrumen Penilaian Media pembelajaran oleh Ahli Perangkat Lunak 
Pembelajaran 
No. Pertanyaan Skala 1 2 3 4 
Quality 
1.  Memiliki kebaruan (Novelty)     
2.  Berpotensi efektif (Potential effectiveness)     
Fitur tampilan yang terlihat 
3.  
Tampilan menu jelas, rapi, estetis, dan menarik 
perhatian siswa ke materi pembelajaran yang 
penting. 
 
   
4.  Tampilan Media (navigasi, menu, gambar, icon, dan text) mendukung pembelajaran.   
   
5.  
Siswa terlindungi dari kesalahan-kesalahan yang 
tidak dapat diubah (misalnya  menyelesaikan tes 
sebelum waktunya). 
 
   
6.  Pilihan-pilihan yang salah bila diubah tidak mengurangi nilai.  
   
7.  Bagian yang sudah selesai dikerjakan ditandai.     
8.  Akhir dari program ditunjukkan dengan jelas. (Ending is clearly indicated).  
   
9.  Bantuan dan petunjuk selalu ada (dalam bentuk text tool tip). (Help and directions are always available).  
   
10.  Tombol-tombol menu dibuat untuk menampilkan text, video dan audio.   
   
11.  
Antarmuka mudah digunakan dan mencegah 
kehilangan data. (The interface is easy to use and 
guards against data loss). 
 
   
12.  Pembelajaran yang baru terjadi dapat dioperasikan secara berulang.  
   
fungsi-fungsi yang tidak terlihat 
13.  Tombol dan menu yang tidak digunakan disembunyikan.  
   
14.  Pembatasan Akses ke program     
INSTRUMEN PENILAIAN MEDIA PEMBELAJARAN 
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Functionality 
15.  Fungsi-fungsi aplikasi berjalan baik.     
useability 
16.  Kemudahan dalam penggunaan dan pengoperasian perangkat lunak.  
   
Efficiency 
17.  Respon perangkat lunak terhadap suatu perintah.     
Reliabilty 
18.  Dapat melakukan fungsi-fungsi tertentu.     
Maintainability 
19.  Perawatan perangkat lunak     
Portability 
20.  Dapat dipindahkan ke sistem operasi yang lain.     
 
Setelah dilakukan penilaian atas Perangkat Lunak Pembelajaran yang digunakan 
dalam media pembelajaran maka penilai menyatakan bahwa instrumen tersebut 
diatas : 
□ Layak digunakan 
□ Layak digunakan dengan perbaikan 
□ Tidak layak digunakan 
  
SARAN-SARAN : 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
 
Dengan saran/perbaikan seperti tertulis dalam kolom saran/perbaikan. 
Yogyakarta,                          2017 
Ahli Perangkat lunak 
 
        (_________________________ ) 
        NIP.:   
249 
 
PETUNJUK PENILAIAN MEDIA PEMBELAJARAN OLEH SISWA 
 
Judul Penelitian  :  The Integration Of The Learning Style Instrument And 
Instructional  Media Of Industrial Electronics In Vocational 
Schools  
Peneliti : Mashoedah, M.T 
Expert : 
____________________________________________________________________ 
 
PETUNJUK : 
1. Lembar Penilaian  ini dimaksudkan untuk mengetahui unjuk kerja media 
pembelajaran  yang dihasilkan dalam penelitian. 
2. Pendapat, kritik, saran, dan komentar Adik-adik akan sangat bermanfaat untuk 
mengetahui unjuk kerja dari media pembelajaran hasil penelitian ini. Sehubungan 
dengan hal tersebut, dimohon Adik-adik  memberikan pendapat pada setiap item 
pertanyaan yang tersedia dengan memberikan tanda “√” pada kolom “SKALA” 
 
Contoh: 
No. Pertanyaan Skala 1 2 3 4 
Quality     
3.  Tingkat Kebaruan (Novelty)    √ 
4.  Dapat dipindah-pindah    √  
 
Keterangan Skala: 
Skala 
1 2 3 4 
Kurang Cukup Baik Sangat Baik 
 
Atas kesediaan Adik-adik untuk menilai media pembelajaran ini, diucapkan 
terima kasih. 
 
Hormat saya, 
Peneliti 
 
 Mashoedah, MT 
 NIM: 11702261002 
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PETUNJUK: 
Berilah tanda cek (√) pada kolom yang tersedia sesuai dengan pendapat adik-adik 
siswa SMK terhadap setiap pertanyaan tentang Media pembelajaran yang telah 
digunakan. Sebelum dan sesudahnya saya ucapkan terima kasih. 
 
Table 8. Instrumen Penilaian Media pembelajaran oleh Siswa 
No Pertanyaan SKALA 1 2 3 4 
 Materials (Materi)     
1.  Bagaimana cakupan materi yang diberikan untuk satu bahasan materi?  
   
2.  Seberapa baik materi yang diberikan berguna?     
3.  Seberapa baik materi sesuai dengan kurikulum?     
 Presentation (Tampilan)     
4.  Seberapa baik kesesuai tampilan dengan gaya belajar anda?  
   
5.  Bagaimana kemenarikan (daya tarik) tampilan?     
6.  Bagaimana kejelasan tampilan?     
 Ease (Kemudahan)     
7.  Bagaimana kemudahan Pengoperasian media?     
8.  Bagaimana kemudahan dalam memahami materi setelah anda menggunakan?  
   
9.  Tidak memerlukan instruksi tambahan.     
 Satisfaction (Kepuasan)     
10. Bagaimana kepuasan belajar yang anda dapatkan setelah menggunakan media ini ?   
   
11. Seberapa baik media memberi kesenangan dalam belajar?     
SARAN-SARAN : 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
……………………………………………………………………………………… 
Yogyakarta,                                    
2017 
                                                                                                      Siswa  
 
 
( _____________________) 
NIS.:     
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Data Of Validation Of The Feasibilty Test Instrument 
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Data Of Feasibility Test 
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Explore 
[DataSet1] 
D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\DRAFT_VARIABEL\O
lahDataAhliMedia.sav 
 
Case Processing Summary 
 Cases 
 Valid Missing Total 
 N Percent N Percent N Percent 
Quality 3 100.0% 0 .0% 3 100.0% 
Presentation 3 100.0% 0 .0% 3 100.0% 
InstructionalDesign 3 100.0% 0 .0% 3 100.0% 
Language 3 100.0% 0 .0% 3 100.0% 
TotalAspect 3 100.0% 0 .0% 3 100.0% 
 
Tests of Normality 
 Kolmogorov-Smirnova Shapiro-Wilk 
 Statistic df Sig. Statistic df Sig. 
Quality .328 3 . .871 3 .298 
Presentation .314 3 . .893 3 .363 
InstructionalDesign .253 3 . .964 3 .637 
Language .385 3 . .750 3 .000 
TotalAspect .225 3 . .984 3 .756 
a. Lilliefors Significance Correction 
 
[DataSet1] 
D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\DRAFT_VARIABEL\O
lahDataAhliMedia.sav 
 
Statistics 
CategrQuality 
N Valid 3 
Missing 0 
Mean 3.6667 
Median 4.0000 
Mode 4.00 
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Std. Deviation .57735 
Range 1.00 
Minimum 3.00 
Maximum 4.00 
Sum 11.00 
Percentiles 25 3.0000 
50 4.0000 
75 4.0000 
CategrQuality 
  
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 3.00 1 33.3 33.3 33.3 
4.00 2 66.7 66.7 100.0 
Total 3 100.0 100.0  
 
CategrQuality 
  
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Good 1 33.3 33.3 33.3 
Very Good 2 66.7 66.7 100.0 
Total 3 100.0 100.0  
 
PresentationCategory 
  
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Very Good 3 100.0 100.0 100.0 
 
InstDesgCategory 
  
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Very Good 3 100.0 100.0 100.0 
 
Statistics 
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  ContentCatego
ry 
LearningCateg
ory 
languageCateg
ory WholeCategory 
N Valid 3 3 3 3 
Missing 0 0 0 0 
Mean 4.00 4.00 4.00 4.00 
Std. Error of Mean .000 .000 .000 .000 
Median 4.00 4.00 4.00 4.00 
Std. Deviation .000 .000 .000 .000 
Variance .000 .000 .000 .000 
Range 0 0 0 0 
Minimum 4 4 4 4 
Maximum 4 4 4 4 
Sum 12 12 12 12 
Percentiles 25 4.00 4.00 4.00 4.00 
50 4.00 4.00 4.00 4.00 
75 4.00 4.00 4.00 4.00 
 
ContentCategory 
  
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Very Good 3 100.0 100.0 100.0 
LearningCategory 
  
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Very Good 3 100.0 100.0 100.0 
languageCategory 
  
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Very Good 3 100.0 100.0 100.0 
WholeCategory 
  
Frequency Percent Valid Percent 
Cumulative 
Percent 
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ContentCategory 
  
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Very Good 3 100.0 100.0 100.0 
 
Feasibility 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Feasible with Revision 4 44.4 44.4 44.4 
Feasible to Use 5 55.6 55.6 100.0 
Total 9 100.0 100.0  
 
 
Descriptive Statistics 
 N Minimum Maximum Sum Mean Std. Deviation 
Feasibilty Of Instructional Media 9 2 3 23 2.56 .527 
Valid N (listwise) 9      
 
 
[DataSet1] 
D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\DaTaValidasi\Feasibili
ty.sav 
 
 
Statistics 
  Feasibilty Of 
Instructional 
Media InstrMedia SubjectMatter Software 
N Valid 9 9 9 9 
Missing 0 0 0 0 
Mean 2.56 .78 .89 .89 
Median 3.00 .00 .00 .00 
Mode 3 0 0 0 
Std. Deviation .527 1.202 1.364 1.364 
Minimum 2 0 0 0 
Maximum 3 3 3 3 
Sum 23 7 8 8 
Percentiles 25 2.00 .00 .00 .00 
50 3.00 .00 .00 .00 
75 3.00 2.00 2.50 2.50 
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Feasibilty Of Instructional Media 
  
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Feasible with Revision 4 44.4 44.4 44.4 
Feasible to Use 5 55.6 55.6 100.0 
Total 9 100.0 100.0  
 
 
InstrMedia 
  
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Not experts Field 6 66.7 66.7 66.7 
Feasible with Revision 2 22.2 22.2 88.9 
Feasible to Use 1 11.1 11.1 100.0 
Total 9 100.0 100.0  
 
 
SubjectMatter 
  
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Not experts Field 6 66.7 66.7 66.7 
Feasible with Revision 1 11.1 11.1 77.8 
Feasible to Use 2 22.2 22.2 100.0 
Total 9 100.0 100.0  
 
 
Software 
  
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Not experts Field 6 66.7 66.7 66.7 
Feasible with Revision 1 11.1 11.1 77.8 
Feasible to Use 2 22.2 22.2 100.0 
Total 9 100.0 100.0  
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APPENDIX 5. The Data of Small Try Out  
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[DataSet1] 
D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\DRAFT_VARIABEL\O
lahDataPenilaianSiswa.sav 
 
Case Processing Summary 
 Cases 
 Valid Missing Total 
 N Percent N Percent N Percent 
TotalMaterials 38 100.0% 0 .0% 38 100.0% 
TotalPresentations 38 100.0% 0 .0% 38 100.0% 
TotalEase 38 100.0% 0 .0% 38 100.0% 
TotalSatisfaction 38 100.0% 0 .0% 38 100.0% 
TotalAspect 38 100.0% 0 .0% 38 100.0% 
 
 
Tests of Normality 
 Kolmogorov-Smirnova Shapiro-Wilk 
 Statistic df Sig. Statistic df Sig. 
TotalMaterials .302 38 .000 .857 38 .000 
TotalPresentations .239 38 .000 .905 38 .003 
TotalEase .207 38 .000 .936 38 .031 
TotalSatisfaction .222 38 .000 .840 38 .000 
TotalAspect .255 38 .000 .887 38 .001 
a. Lilliefors Significance Correction 
 
 
FREQUENCIES VARIABLES=Total_Material_Catgr TotalPresentation_Catg 
TotalEase_Catg TotalSatisfactionCatg TotalAspectCatg   /NTILES=4   
/STATISTICS=RANGE MINIMUM MAXIMUM SUM   /BARCHART FREQ   
/ORDER=ANALYSIS. 
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 [DataSet1] 
D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\DRAFT_VARIAB
EL\OlahDataPenilaianSiswa.sav 
Statistics 
  Total_Material_C
atgr 
TotalPresentation_
Catg 
TotalEase_C
atg 
TotalSatisfaction
Catg 
TotalAspectC
atg 
N Valid 38 38 38 38 38 
Missin
g 
0 0 0 0 0 
Range 2 2 2 2 1 
Minimum 2 2 2 2 2 
Maximum 4 4 4 4 3 
Sum 111 107 103 126 105 
Percentil
es 
25 3.00 3.00 2.00 3.00 2.75 
50 3.00 3.00 3.00 3.00 3.00 
75 3.00 3.00 3.00 4.00 3.00 
Frequency Table 
Total_Material_Catgr 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Fair 5 13.2 13.2 13.2 
Good 31 81.6 81.6 94.7 
Very Good 2 5.3 5.3 100.0 
Total 38 100.0 100.0  
TotalPresentation_Catg 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Fair 8 21.1 21.1 21.1 
Good 29 76.3 76.3 97.4 
Very Good 1 2.6 2.6 100.0 
Total 38 100.0 100.0  
TotalEase_Catg 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Fair 12 31.6 31.6 31.6 
Good 25 65.8 65.8 97.4 
Very Good 1 2.6 2.6 100.0 
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Total_Material_Catgr 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Fair 5 13.2 13.2 13.2 
Good 31 81.6 81.6 94.7 
Very Good 2 5.3 5.3 100.0 
Total 38 100.0 100.0  
TotalSatisfactionCatg 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Fair 2 5.3 5.3 5.3 
Good 22 57.9 57.9 63.2 
Very Good 14 36.8 36.8 100.0 
Total 38 100.0 100.0  
TotalAspectCatg 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Fair 9 23.7 23.7 23.7 
Good 29 76.3 76.3 100.0 
Total 38 100.0 100.0  
 
 
 
 
 
 
  
267 
 
COMPUTE Difference=PostTest - PreTest. EXECUTE. SAVE OUTFILE=     
'D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\DRAFT_
VARIABEL\OlahDataLearningAchieveme'+     'nt.sav'   /COMPRESSED. T-TEST 
PAIRS=PreTest WITH PostTest (PAIRED)   /CRITERIA=CI(.9500)   
/MISSING=ANALYSIS. 
 
T-Test 
Notes 
Output Created 24-Dec-2017 23:22:18 
Comments  
Input Data D:\AAA_S3\Disertasi\AAA_UTAMA\INS
TRUMEN19Sept\DATA_SPSS\DRAFT_
VARIABEL\OlahDataLearningAchievem
ent.sav 
Active Dataset DataSet0 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
22 
Missing Value Handling Definition of Missing User defined missing values are treated 
as missing. 
Cases Used Statistics for each analysis are based on 
the cases with no missing or out-of-
range data for any variable in the 
analysis. 
Syntax T-TEST PAIRS=PreTest WITH PostTest 
(PAIRED) 
  /CRITERIA=CI(.9500) 
  /MISSING=ANALYSIS. 
 
Resources Processor Time 0:00:00.016 
Elapsed Time 0:00:00.032 
 
[DataSet1] 
D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\DRAFT_
VARIABEL\OlahDataLearningAchievement.sav 
 
Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 
PreTest 22 31.5341 14.74956 12.50 75.00 
PostTest 22 65.0336 20.32294 18.75 87.50 
One-Sample Kolmogorov-Smirnov Test 
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  PreTest PostTest 
N 22 22 
Normal Parametersa,,b Mean 31.5341 65.0336 
Std. Deviation 14.74956 20.32294 
Most Extreme Differences Absolute .144 .197 
Positive .144 .134 
Negative -.129 -.197 
Kolmogorov-Smirnov Z .676 .922 
Asymp. Sig. (2-tailed) .751 .363 
a. Test distribution is Normal. 
b. Calculated from data. 
 
[DataSet0] 
D:\AAA_S3\Disertasi\AAA_UTAMA\INSTRUMEN19Sept\DATA_SPSS\DRAFT_
VARIABEL\OlahDataLearningAchievement.sav 
 
 
Paired Samples Statistics 
  Mean N Std. Deviation Std. Error Mean 
Pair 1 PreTest 31.5341 22 14.74956 3.14462 
PostTest 65.0336 22 20.32294 4.33287 
 
Paired Samples Correlations 
  N Correlation Sig. 
Pair 1 PreTest & PostTest 22 .211 .345 
 
Paired Samples Test 
  Paired Differences 
t df 
Sig. (2-
tailed) 
  
Mean 
Std. 
Deviation 
Std. Error 
Mean 
95% Confidence Interval of 
the Difference 
  Lower Upper 
Pair 
1 
PreTest - 
PostTest 
-
33.49955 
22.44867 4.78607 -43.45273 -23.54636 -
6.999 
21 .000 
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APPENDIX 6. Learning Style Instrument, 
Barsch Learning Style Inventor (BLSI).
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INSTRUMEN GAYA NELAJAR 
BARSCH LEARNING STYLE INVENTORY (BLSI) 
(Responden : Student) 
 
PENGANTAR 
Saya sedang melakukan penelitian disertasi saya, tentang mengintegrasikan 
instrument gaya belajar dan instruksional media untuk elektronika industri di sekolah 
menengah kejuruan. 
Saya mohon  bantuan adik-adik untuk  meluangkan waktu mengisi questioner 
berikut ini. Quiz ini bertujuan untuk mengetahui     gaya belajar siswa. Pilihlah salah 
satu jawaban sesuai dengan kebiasaan adik-adik dalam belajar. 
Kesediaan adik-adik dalam menjawab pertanyaan dalam survei ini merupakan 
bantuan yang amat sangat berarti bagi keberhasilan penelitian ini. Atas bantuan dan 
kerjasamanya,  saya ucapkan terima kasih. 
 
Hormat saya,                                                                                                                  
Mashoedah 
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Petunjuk : 
6. Lembar ini dimaksudkan untuk mengetahui gaya belajar siswa sebagai data 
awal dalam mengembangakan instruksional media yang terintegrasi dengan 
instrument gaya belajar. 
7. Pendapat, kritik, saran, dan komentar adik-adik siswa SMK akan sangat 
bermanfaat untuk memperbaiki dan meningkatkan kualitas instruksional 
media yang dikembangkan. Sehubungan dengan hal tersebut, dimohon adik-
adik memberikan pendapat pada setiap pernyataan yang tersedia dengan 
memberikan satu tanda “√” pada kolom di bawah kata  : Sering,  Kadang-
kadang, Jarang.  
Sering Kadang-kadang Jarang 
 √  
 
Contoh: 
No PERNYATAAN Sering Kadang-kadang Jarang 
1 Saya dapat mengingat dengan baik dengan mendengarkan.  √ 
 
2 Saya lebih suka melihat informasi yang ditulis pada papan tulis. √  
 
Keterangan skala pilihan: 
Sering   : Kerap kali tidak selalu. 
Kadang-Kadang  : Sekali waktu dilakukan, tetapi tidak sering. 
Jarang   : Hampir tidak pernah.  
    
8. Komentar atau saran adik-adik mohon ditulis pada lembar yang telah 
disediakan. Apabila tempat yang disediakan tidak mencukupi, mohon ditulis 
pada kertas tambahan yang kami sediakan. 
Atas kesediaan adik-adik untuk mengisi lembar asesmen ini, diucapkan terima kasih. 
  
LEMBAR ASESMEN GAYA BELAJAR 
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ASESMEN GAYA BELAJAR SISWA 
 
Nama : ____________________________________________________ 
Jurusan : ____________________________________________________ 
Semester/Kelas : ____________________________________________________ 
Jenis Kelamin : ____________________________________________________ 
Asal SMK  : ____________________________________________________ 
Email : ____________________________________________________ 
No.HP/Telp. : ____________________________________________________ 
 
Tabel 1. Instrumen Gaya Belajar dengan Barsch Learning Style Inventory 
No PERNYATAAN 
Se
rin
g 
K
ad
an
g-
ka
da
ng
 
Ja
ra
ng
 
1 
Saya dapat mengingat dengan baik tentang suatu topik dengan 
mendengarkan ceramah yang mengandung informasi, penjelasan dan 
diskusi. 
   
2 Saya lebih suka melihat informasi yang ditulis pada papan tulis yang dilengkapi dengan alat bantu visual dan bacaan yang ditugaskan 
   
3 Saya suka menulis atau membuat  catatan sebagai ulasan visual.    
4 
Saya lebih suka belajar dengan penugasan berupa membuat  model, 
merangkai rangkaian atau melakukan kegiatan nyata dan aktifitas-aktifitas 
lainnya di kelas. 
   
5 Saya memerlukan penjelasan yang diucapkan dari guru atau orang lain tentang materi yang berbentuk diagram grafik atau arah visual. 
   
6 Saya menikmati bekerja dengan tangan saya atau membuat sesuatu.    
7 Saya sangat terampil dan menikmati ketika mengembangkan dan membuat grafik ataupun diagram. 
   
8 Saya dapat mengetahui bahwa sebuah suara cocok bila disajikan dengan pasangan suara lain. 
   
9 Saya dapat mengingat dengan baik dengan menulis.    
10 Saya dapat dengan mudah untuk mengerti dan mengikuti suatu arah    
273 
 
No PERNYATAAN 
Se
rin
g 
K
ad
an
g-
ka
da
ng
 
Ja
ra
ng
 
pada peta. 
11 Saya memahami pelajaran dengan sangat baik dengan cara mendengarkan ceramah secara langsung atau melalui rekaman audio. 
   
12 Saya memainkan koin dan kunci di saku saya.    
13 Saya Menghafal sesuatu dengan mengucapkan berulang kali dengan keras dibandingkan dengan menulisnya di atas kertas. 
   
14 Saya dapat mengerti sebuah berita dengan baik dengan membacanya di koran dari pada mendengarkannya di radio. 
   
15 Saya mengunyah permen karet atau makanan ringan sambil belajar.    
16 Saya berpikir bahwa cara terbaik mengingat sesuatu adalah membayangkannya (menggambarkan) di kepala. 
   
17 Saya mengeja suatu kata dengan menggerakkan jari-jari saya pada kata-kata itu. 
   
18 Saya lebih suka mendengarkan ceramah yang baik atau pidato daripada membaca tentang materi yang sama dalam buku teks. 
   
19 Saya pandai dalam pekerjaan memecahkan teka teki puzzle dan labirin.    
20 Saya menggengam sebuah benda di tangan ketika saya belajar.    
21 Saya lebih suka mendengarkan berita di radio daripada membaca koran.    
22 Saya lebih suka mendapatkan informasi mengenai subjek yang menarik dengan membacanya 
   
23 Saya merasa sangat nyaman menyentuh orang lain, memeluk, bersalaman, dll 
   
24 Saya lebih paham dalam mengikuti petunjuk yang diucapkan daripada yang tertulis. 
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Forms, Menu and A Part of Listing Code List Of Appendices Of Form, 
Menu And Dialog Box 
1 
 
FORM, MENU AND DIALOG BOX OF SOFTWARE 
 
Figure 1. Icon of Learning Style Integrated with Intructional Media on Desktop 
 
 
Figure 2. Dialog Box of About the LSI2M Software 
2 
 
 
Figure 3. Tab Menu of About Me  
 
Figure 4. Tab Menu of Readme 
 
 
3 
 
 
Figure 5.  Pull Down Menu of Home Menu Bar 
 
Figure 6. Pull Down Menu of Student Menu Bar 
 
Figure 7. Pull Down Menu of Teacher Menu Bar 
 
4 
 
 
Figure 8. Login Button and Login Menu 
 
 
Figure 9. Dialog Box of Login Menu 
5 
 
 
Figure 10. Message Box for Error on Empty Password 
 
Figure 11. Message Box for Error on Invalid Password 
 
Figure 12. Message Box For Error on Forgot Password 
 
6 
 
 
 
Figure 13. Dialog Box For The First Time Use The Software  
 
 
Figure 14. Pretest Button Icon for “The Students Using the Software 
for the First Time is Enabled”. 
7 
 
 
Figure 15. Dialog Box “Start Pretest”  
 
 
Figure 16. Formand Menu of Pretest  
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Figure 17. Message Box for Choosing an Answer before Submitting 
 
 
Figure 18. Dialog Box of Pretest Score  
9 
 
 
Figure 19. Information of Learning Styles and Confirmation of 
Learning Style Assessment for Users Having Taken the 
Learning Style Assessment. 
 
 
Figure 20. Message Box of the Information of Users’ Learning Styles 
and Confirmation of Having Taken the Learning Style 
Assessment 
 
 
Figure 21. Menu Appearance of User as Teacher 
10 
 
 
 
Figure 22. Form and Menu of Updating the Data of Students  
 
 
Figure 23. Form and Menu of Schedulling Learning Materials 
 
11 
 
 
 
Figure 24. Appearance of Kinaesthetic Learning: Materials are 
Delivered Using Instructions 
 
 
Figure 25. Appearance of Auditory Learning: Materials are Delivered 
Using Narration 
12 
 
 
Figure 26. Appearance of Visual Learning: Materials are Delivered 
Visually 
 
 
Figure 27. Form and Menu of “Diplays a Syllabus”  
13 
 
 
Figure 28. Form and Menu of “Diplay Competences to Achieve” 
 
Figure 29. Message Box of Confirmation of Having Taken the Learning 
Style Assessment after Pretest 
 
 
Figure 30. Icon Button “Learning Style Assesment is Enabled” 
14 
 
 
Figure 31. Confirmation “Start the Learning Style Assessment” 
 
 
Figure 32. Form Menu of Students’ Learning Style Asesment  
15 
 
 
Figure 33. Dialog Box of the Result of Assesment of Students' 
Learning Style  
 
 
Figure 34. Icon Button “Visual Learning is Enabled” 
16 
 
 
Figure 35. Appearance of Visual Learning  
 
Figure 36. Dialog Box of the Result of Study 
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A Part of Listing Code 
'----------------------------------------------------------------- 
'MDI Main Form 
'----------------------------------------------------------------- 
Option Explicit 
Private Declare Function GetClientRect Lib "user32" (ByVal hWnd As Long, lpRect As RECT) 
As Long 
Private Declare Function FindWindowEx Lib "user32" Alias "FindWindowExA" (ByVal hWnd1 
As Long, ByVal hWnd2 As Long, ByVal lpsz1 As String, ByVal lpsz2 As String) As Long 
Private Declare Function InvalidateRect Lib "user32" (ByVal hWnd As Long, lpRect As 
RECT, ByVal bErase As Long) As Long 
 
Private Type RECT 
    Left As Long 
    Top As Long 
    Right As Long 
    Bottom As Long 
End Type 
 
Public CloseMe  As Boolean 
Private Sub MDIForm_Activate() 
    MDIForm_Resize 
    mdiMain.Tool.Enabled = True 
    mdiMain.StatusBar1.Panels(2).Text = "Project Title:" 
    mdiMain.StatusBar1.Panels(3).Text = "Learning style Integrated Instructional Media 1.0" 
    mdiMain.StatusBar1.Panels(4).Text = "Post Graduate Program" 
'frmAbout.Show , Me 
End Sub 
 
Private Sub MDIForm_Resize() 
    Dim client_rect As RECT 
    Dim client_hwnd As Long 
 
    picStretched.Move 0, 0, _ 
        ScaleWidth, ScaleHeight 
         
    picStretched.PaintPicture _ 
        picOriginal.Picture, _ 
        0, 0, _ 
        picStretched.ScaleWidth, _ 
        picStretched.ScaleHeight, _ 
        0, 0, _ 
        picOriginal.ScaleWidth, _ 
        picOriginal.ScaleHeight 
 
    Picture = picStretched.Image 
 
    client_hwnd = FindWindowEx(Me.hWnd, 0, "MDIClient", vbNullChar) 
    GetClientRect client_hwnd, client_rect 
    InvalidateRect client_hwnd, client_rect, 1 
End Sub 
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Private Sub mnuabout_Click() 
    frmAbout.Show 
End Sub 
 
Private Sub mnuExit_Click(Index As Integer) 
End 
End Sub 
 
Private Sub mnulogin_Click() 
Select Case mnuLogin.Caption 
    Case "Login" 
    Unload frmIntroduction 
        LoginForm.Show 1 
    Case Else 
        Disabled 
End Select 
'PostTestKlik = "" 
'PreTestKlik = "" 
End Sub 
 
Private Sub mnuIntroduction_Click() 
Unload frmAbout 
    frmIntroduction.Show 
End Sub 
Private Sub mnuchangepass_Click() 
frmChangePassUser.Show 
End Sub 
Private Sub mnuLSAssesment_Click() 
'UnloadForm 
    frmStartAssesment.Show 1 
End Sub 
Private Sub mnuPreTest_Click() 
'UnloadForm 
 
    frmStartPreTest.Show 1 
    PreTestKlik = True 
    PostTestKlik = False 
End Sub 
 
Private Sub mnuVisualLearning_Click() 
frmVisualLearning.Show 
End Sub 
 
Private Sub mnuAuditory_Click() 
    AuditoryLearning.Show 
End Sub 
 
Private Sub mnuKinesthetic_Click() 
    KinestheticLearning.Show 
End Sub 
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Private Sub mnuPostTest_Click() 
'UnloadForm 
    PostTestKlik = True 
    PreTestKlik = False 
    frmStartPreTest.Caption = "Post Test" 
    frmStartPreTest.Show 1 
 
End Sub 
Private Sub mnuResult_click() 
    frmStudyResult.Show 
End Sub 
Private Sub mnuMultimodal_click() 
MsgBox "silahkan anda memilih pembelajaran yang lebih anda sukai saat ini...", 
vbInformation, "Multi Modal Learner" 
 
End Sub 
Private Sub mnuMyLS_click() 
    MsgBox "Kamu adalah seorang " + rekamGayaBelajar, vbInformation, "Hai " + 
txtUserName + "..." 
End Sub 
 
Private Sub Tool_ButtonClick(ByVal Button As MSComctlLib.Button) 
Select Case Button.Caption 
        Case "Login" 
            mnulogin_Click 
        Case "Logout" 
             LoginAwalState 
        Case "Assesment" 
            frmStartAssesment.Show 
        Case "Pre Test" 
            'mnuCurriculum_Click 
            frmStartPreTest.Show 
        Case "Visual" 
            frmVisualLearning.Show 
        Case "Auditory" 
            AuditoryLearning.Show 
        Case "Kinesthetic" 
            KinestheticLearning.Show 
        Case "Multi Modal" 
            'frmMultiModal.Show 
             
        Case "Post Test" 
            'mnuPostTest_Click 
        Case "Result" 
             frmStudyResult.Show 
        Case "Subject" 
            'frmSubjectMatter.Show 
        Case "Syllabus" 
            'frmSyllabus.Show 
        Case "Plan" 
            frmLessonPlan.Show 
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        Case "MyStudents" 
            frmStudentsData.Show 
    End Select 
End Sub 
 
Private Sub UnloadForms() 
Unload frmStartPreTest 
Unload frmPreTest 
Unload frmPreTestResult 
Unload AuditoryLearning 
Unload frmAbout 
Unload frmAssesment 
Unload frmAssesmentResult 
Unload frmLessonPlan 
Unload frmStartAssesment 
Unload frmStudentsData 
Unload frmVisualLearning 
Unload KinestheticLearning 
Unload LoginForm 
Unload frmIntroduction 
Unload frmStudyResult 
 
End Sub 
Private Sub Disabled() 
UnloadForms 
    With mdiMain 
        .mnuLogin.Caption = "Login" 
        .Tool.Buttons(2).Caption = "Login" 
        .Tool.Buttons(4).Enabled = False 
        .Tool.Buttons(5).Enabled = False 
        .Tool.Buttons(7).Enabled = False 
        .Tool.Buttons(8).Enabled = False 
        .Tool.Buttons(9).Enabled = False 
        .Tool.Buttons(10).Enabled = False 
        .Tool.Buttons(11).Enabled = False 
        .Tool.Buttons(12).Enabled = False 
        .Tool.Buttons(13).Enabled = False 
        .Tool.Buttons(16).Enabled = False 
        .Tool.Buttons(17).Enabled = False 
        .Tool.Buttons(18).Enabled = False 
        '.Tool.Buttons(19).Enabled = False 
        .Tool.Buttons(16).Visible = False 
        .Tool.Buttons(17).Visible = False 
        .Tool.Buttons(18).Visible = False 
        '.Tool.Buttons(19).Visible = False 
        .mnuchangepass.Enabled = False 
        .mnuLSAssesment.Enabled = False 
        .mnuPreTest.Enabled = False 
        .mnuLearningProcess.Enabled = False 
        .mnuVisualLearning.Enabled = False 
        .mnuAuditory.Enabled = False 
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        .mnuKinesthetic.Enabled = False 
        .mnuPostTest.Enabled = False 
        .mnuResult.Enabled = False 
         
        '------Menu Teacher------- 
        .mnuSubjectMatter.Enabled = False 
        .mnuCurriculum.Enabled = False 
        .mnuLessonPlan.Enabled = False 
        .mnuMyStudents.Enabled = False 
        
       '--------Status panel awal------ 
        .Tool.Enabled = True 
    .StatusBar1.Panels(2).Text = "Project Title:" 
    .StatusBar1.Panels(3).Text = "Learning style Integrated Instructional Media 1.0" 
    .StatusBar1.Panels(4).Text = "Post Graduate Program" 
    
    End With 
End Sub 
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Summary report - LSI2M 
System summary 
Projects 1   
Total files 62  
Source files 22  
Source lines (LINES) 2637  
System size Small  
VB version(s) VB6  
 
Source lines (LINES): Total physical source lines. 
Total size 
Logical lines     
Lines of code (LLOC) 1933 74% 
Lines of comment (LLOC') 138 5% 
Lines of whitespace (LLOW) 546 21% 
Total logical lines (LLINES) 2617 100% 
     
Physical lines     
Lines excluded by #If/#Else 0 0% 
Lines active (not excluded) 2637 100% 
Total physical lines (LINES) 2637 100% 
      
Kilobytes     
Source size 243 kB 
Binary property (frx) files 491 kB 
  
Work effort estimate   
Lines developed 2637  
Man-months 1  
 
Logical line: Lines continued on several lines are counted as one logical line. 
Lines excluded by conditional compilation are not included in the logical line counts. 
Man-months: 100 lines/day. 
 
Files 
Total files 62   
Source files 22  
Other files 40  
  
File types 62  
Binary Property Files 15  
Forms 17  
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Libraries (Controls) 12  
Libraries (Declared) 2  
Libraries (Referenced) 9  
Modules 5  
Project Files 1  
Project Workspaces 1  
  
Source file last modified Files Distribution 
2016 6 ******** 
2017 16 ******************** 
Total source files 22  
      
Modified today 0 0% 
Modified in 7 days 0 0% 
Modified in 30 days 0 0% 
Modified in 365 days 22 100% 
 
Newest source file is from 1.2.2017. It is 71 days = 2 months old. 
Oldest source file is from 23.4.2016. It is 12 months old. 
Average source file is 4 months old. 
Half of source files are older than 73 days = 2 months. 
 
Before the latest changes of 1.2.2017, the code was changed on 31.1.2017. 
The biggest save date was 1.2.2017, when 10 source files were saved. 
 
Source file last modified Files Distribution 
Monday 2 **** 
Tuesday 6 ************ 
Wednesday 8 **************** 
Thursday 1 ** 
Friday 4 ******** 
Saturday 1 ** 
Sunday 0   
     
00:00 - 02:59 0   
03:00 - 05:59 0   
06:00 - 08:59 6 ************ 
09:00 - 11:59 10 ******************** 
12:00 - 14:59 2 **** 
15:00 - 17:59 1 ** 
18:00 - 20:59 1 ** 
21:00 - 23:59 2 **** 
Forms and controls 
Forms (max 230) 17   
Controls 408  
Procedures 
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Total procedures 237   
Source procedures 237  
Binary procedures 0  
     
Source procedures 237  
Sub 225  
Function 6  
Declare Sub/Function 6  
     
Source procedures 237  
Private 190  
Public 47  
  
Source procedures 237  
Dead procedures 18  
Live procedures 219  
 
Dead procedures include ones that are called by other dead procedures. 
 
Variables and constants 
Total Variables Constants 
Source 118 1 
Binary 0 0 
      
Scope Variables Constants 
Global 31 0 
Module-level 8 1 
Local 13 0 
Parameters 66   
Total (source) 118 1 
      
Dead/Live Variables Constants 
Dead 15 0 
Live 103 1 
Total (source) 118 1 
Other declarations 
Types (Type..End Type) 3   
Enums 0  
Enum constants 0  
Compiler constants 0  
Line labels 0  
Line numbers 0  
 
Declarations counted in source files only. 
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Design Quality Report - LSI2M 
Source file size 
Size metric Average Minimum Maximum 
Source lines/file (LINES) 120 4 472 
Code lines/file (LLOC) 88 2 384 
Procedures/file 10.8 1 37 
Kilobytes/file 11.0 0.1 31.7 
 
LINES = Total number of physical source lines. 
LLOC  = Logical lines of code, excluding whitespace and comments. 
 
Procedure length 
Code lines (LLOC) Procs % Distribution 
1-4 135 58% ************ 
5-9 49 21% **** 
10-14 6 3% * 
15-19 13 6% * 
20-39 25 11% ** 
40-59 2 1%   
60-69 1 0%   
Total procedures 231 100%  
  
Longest procedure 69     
Average procedure 8.1     
 
LLOC  = Logical lines of code, excluding whitespace and comments. 
Procedure complexity 
Cyclomatic complexity 
Complexity Procs % Description 
1- 4 217 94% Simple procedure 
5-10 12 5% Well structured, stable 
11-20 2 1% More complex 
21-50 0 0% Complex, alarming 
51- 0 0% Error-prone, troublesome 
Total 231 100%  
 
Cyclomatic complexity (CC) = Number of decisions + 1. Recommended: 1-10. 
 
Average complexity 1.61 CC 
Total complexity 142 TCC = Total number of decisions + 1 
Decision density 0.20 DECDENS = CC/LLOC, complexity per a line of code 
Bad fix probability 5% Crude estimate 
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Bad fix probability: 
Probability of introducing a new error while trying to fix a previous error. 
 
Depth of conditional nesting 
DCOND = Maximum nested conditional statements in procedure. 
 
Maximum DCOND 8 Most complex procedure found 
Maximum recommended 5 Procedure should not exceed this value 
DCOND too high (>5) 1 procedures (0%) 
Average DCOND 0.3  
 
Other procedural complexity values 
Average SFOUT 0.58 Structural fan-out 
Average DLOOPS 0.09 Depth of looping 
Average IFIN 1.16 Informational fan-in 
Average IFIOUT 0.80 Informational fan-out 
Structural fan-in and internal reuse 
SFIN Procs % Distribution 
0-1 No reuse 216 91% ****************** 
2-4 Slight reuse 19 8% ** 
5-9 Significant reuse 0 0%   
10- High reuse 1 0%   
Average: 0.6    
 
Structural fan-in (SFIN) = number of calling procedures. 
Understandability 
Comments and whitespace 
Logical lines       
Lines of code (LLOC) 1933 74%  
Lines of comment (LLOC') 138 5%  
Lines of whitespace (LLOW) 546 21%  
Total logical lines (LLINES) 2617 100%  
  
Comment types    
Full-line comments 138 73%  
End-of-line comments 51 27%  
All comments 189 100%  
  
Comment contents    
Meaningful comments (MCOMM) 176 93%  
Meaningless comments 13 7%  
All comments 189 100%  
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Comment density    
MCOMM per code line (MCOMM%) 9%   MCOMM/LLOC 
 
Logical line: Lines continued on several lines are counted as one logical line. 
Lines excluded by conditional compilation are not included in the logical line counts. 
A meaningful comment contains text rather than just whitespace or punctuation. 
 
Meaningful comments 
(MCOMM) 
Procs % Distribution 
0 181 78% **************** 
1-2 29 13% *** 
3-5 14 6% * 
6 or more 7 3% * 
Total procedures 231 100%  
Average MCOMM 0.8   
Length of names 
Average length of names LEN 8.9   
Procedure names LENP 10.8 (excl. event handlers/implements procs) 
Variable names LENV 8.0 (excl. event handler/implements params) 
Constant names LENC 13.0 (excl. enum and compiler constants) 
Control names 8.3  
Type/Enum names 9.4 (incl. enum constants and type fields) 
 
Name length % Distribution 
2 1%   
3 1%   
4 -6 31% ****** 
7 -9 30% ****** 
10-14 28% ****** 
15-19 7% * 
20-25 1%   
Number of names 
Total names 606   
Unique names 363  
Name uniqueness ratio UNIQ 60%  
Object-orientedness 
Object-orientedness of code 63% (executable statements) 
Object-orientedness of data 21% (variables) 
 
OO code or data found in: 17 Forms. 
Non-OO code or data found in: 4 Modules. 
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Problems 
Dead code Problematic Total % 
Dead procedures 18 237 8% 
Removable code lines in procs 144 1872 8% 
Dead variables 14 52 27% 
Dead constants 0 1 0% 
Dead Types 0 3 0% 
Overall deadness     8% 
 
Problems with declarations Problematic Total % 
Missing variable type 0 52 0% 
Excess var/const scope 7 53 13% 
No var/const scope 7 53 13% 
Missing ByVal/ByRef 25 66 38% 
Missing function type 0 12 0% 
Excess procedure scope 26 237 11% 
No procedure scope 11 237 5% 
 
Naming standards Problematic Total % 
NameCheck failures 430 772 56% 
Problem statistics 
Filter: <Strict - Show all problems> 
Problems reported 1961 
Lines of code (LLOC) 1933 
Source procedures 237 
Problems / LLOC 1.0 
Problems / procedure 8.3 
Quality assessment 
Quality (0-10) Level Based on 
Complexity 10.0 Cyclomatic complexity 
Dead code 8.0 Overall deadness 
Internal reuse 2.4 Structural fan-in 
Understandability 5.3 Comments and name lengths 
Overall quality level 6.0 Moderate 
 
Quality levels: 
0..4 = Questionable, 5..6 = Moderate, 7..8 = Good, 9..10 = Excellent 
 
Quality levels are based on: 
Complexity: Bad fix probability (5% is best, 40% or above is worst) 
Dead code: Overall deadness (0% is best, 40% or above is worst) 
Internal reuse: Amount of procedures reused (30% represents level 8) 
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Understandability: Average of MCOMM% (20% represents level 8) and LEN (10.0 is 
level 8) 
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Dead code statistics - LSI2M 
Procedures 
Summary Procedures % LINES LLOC 
Dead procedures 18 8% 209 144 
Live procedures 219 92% 2317 1728 
All procedures 237 100% 2526 1872 
Dead code by subtype     
-Dead 18 8% 209 144 
Modules 
Summary Modules % LINES LLOC 
Dead modules 0 0% 0 0 
Live modules 22 100% 2637 1933 
All modules 22 100% 2637 1933 
Variables 
Summary Variables % 
Dead variables 14 27% 
Live variables 38 73% 
All variables 52 100% 
Dead code by subtype   
-Dead 8 15% 
-Written only 4 8% 
-No value given 2 4% 
Constants 
Summary Constants % 
Dead constants 0 0% 
Live constants 1 100% 
All constants 1 100% 
Parameters 
Summary Parameters % 
Dead parameters 1 2% 
Live parameters 65 98% 
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All parameters 66 100% 
Dead code by subtype   
-Dead 1 2% 
Types 
Summary Types % 
Dead types 0 0% 
Live types 3 100% 
All types 3 100% 
Type fields 
Summary Type 
field 
% 
Dead type fields 0 0% 
Live type fields 15 100% 
All type fields 15 100% 
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Untuk Sekolah Menengah Kejuruan
1 
TERINTEGRASI DENGAN 
INSTRUMEN GAYA BELAJAR
 
BAHAN AJAR 
Sistem Pengendali Elektronik 
(Programmable Logic Controller /PLC) 
Bidang Keahlian Elektronika Industri
Sekolah Menengah Kejuruan 
Mashoedah 
 
 
 
 
 
 
 
 
 
 
Kata Pengantar 
 
Syukur Alhamdulillah saya ucapkan atas terselesaikannya Bahan Ajar Sistem 
Pengendali Elektronik (Programmable Logic Controller /PLC) bidang keahlian 
elektronika industri untuk Sekolah Menengah Kejuruan (SMK) ini. Bahan ajar ini 
adalah sebagai modul dari media pembelajaran yang terintegrasi dengan 
instrumen gaya belajar. 
Bahan ajar ini merupakan satu kesatuan dari karya tulis disertasi yang penulis 
kerjakan dengan judul “The Integration of Learning Style Instrumen and 
Teaching Media Of Industrial Electronics In Vocational Schools”. Bahan ajar ini  
disusun berdasar indikator pencapaian kompetensi yang dikembangkan dari 
kompetensi dasar mata pelajaran Sistem Pengendali Elektronik bidang keahlian 
elektronika industri.  
Akhir kata dengan segala kerendahan hati penulis mengucapkan banyak terima 
kasih atas bantuan semua pihak atas terwujudnya modul dan media 
pembelajaran ini. Saran dan kritik dari pembaca akan selalu kami terima demi 
perbaikan modul ini kedepannya. Semoga yang karya yang kecil ini dapat 
memberikan sumbangan pengetahuan untuk perkembangan SMK di Indonesia. 
         Penulis 
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Tabel 1. Silabus Mata Pelajaran Pengendali Elektronis pada Kompetensi Keahian Elektronika Industri 
Kompetensi Dasar Indikator Materi Pokok Pembelajaran Penilaian Alokasi Waktu Sumber Belajar 
3.28 
Menerapkan 
rangkaian kontrol 
dengan komponen 
elektro mekanik/relay 
Menjelaskan rangkaian 
logika saklar NOT. 
Rangkaian 
kontrol dengan 
komponen 
elektro 
mekanik/relay 
Metode 
Pembelajaran: 
Inquiry (Discovery 
learning) 
Sikap: 2 JP Arie E.R, Perekayasaan 
Sistem 
Kontrol,Kemdikbud, 2013 
    Menjelaskan rangkaian 
logika saklar OR. 
  1. Merumuskan 
pertanyaan 
 Pre-tes   Mashoedah, Elektronika 
Industri, UNY, 2010  
    Menjelaskan rangkaian 
logika saklar AND. 
  2. Merencanakan     Miftahu, S, Teknik 
Kontrol,  Kemdikbud, 
2013 
    Menjelaskan rangkaian 
logika saklar NAND. 
  3. mengumpulkan 
dan Menganalisis 
Data. 
    Mashoedah, Buku Ajar 
PLC, UNY, 2017 
    Menjelaskan rangkaian 
logika saklar NOR 
  4. Menarik Simpulan       
    Menjelaskan rangkaian 
logika saklar EXOR 
  5. Penerapan dan 
Tindak Lanjut 
      
    Menjelaskan rangkaian 
logika saklar EXNOR 
     Pos-tes     
    Menjelaskan rangkaian 
logika saklar FF (Flip-
Flop) 
          
4.28 
Membuat rangkaian 
kontrol dengan 
komponen 
elektromekanik/relay 
Menggambarkan 
rangkaian logika saklar 
NOTmenggunakan 
komponen saklar dan 
relay. 
    Pengetahuan:     
    Menggambarkan 
rangkaian logika saklar 
OR menggunakan 
komponen saklar dan 
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Kompetensi Dasar Indikator Materi Pokok Pembelajaran Penilaian Alokasi Waktu Sumber Belajar 
relay. 
    Menggambarkan 
rangkaian logika saklar 
AND menggunakan 
komponen saklar dan 
relay. 
          
    Menggambarkan 
rangkaian logika saklar 
NOR menggunakan 
komponen saklar dan 
relay. 
    Keterampilan;     
    Menggambarkan 
rangkaian logika saklar 
NAND komponen saklar 
dan relay. 
          
    Menggambarkan 
rangkaian logika saklar 
EXOR menggunakan 
komponen saklar dan 
relay. 
          
    Menggambarkan 
rangkaian logika saklar 
EXNOR menggunakan 
komponen saklar dan 
relay. 
          
    Menggambarkan 
rangkaian logika saklar 
FF (Flip-Flop) 
menggunakan komponen 
saklar dan relay. 
          
3.29 Menerapkan struktur dan bagian PLC 
Menjelaskan sejarah 
PLC 
Struktur dan 
bagian PLC 
        
    Menjelaskan 
Keuntungan 
penggunaan PLC 
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    Menjelaskan 
perbedaan kendali 
PLC dan kendali 
konvensional 
          
    Menjelaskan struktur 
dasar PLC 
          
  
  
Menjelaskan struktur 
dasar PLC 
          
    Menjelaskan bagian-
bagian PLC 
          
    Menjelaskan cara 
pemrograman PLC 
          
4.29 Membuat  struktur dan bagian PLC 
Membuat pengkabelan 
pada input/output PLC 
          
    Membuat sambungan 
peralatan input dengan 
PLC. 
          
    Membuat sambungan 
peralatan output dengan 
PLC. 
          
    Memprogram PLC untuk 
membaca peralatan input 
dan mengeluarkan  pada 
peralatan output. 
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Gerbang NOT 
UNIT I 
Rangkaian Kontrol dengan 
Komponen Elektro Mekanik/Relay 
 
Rangkaian Logika dengan Komponen Saklar Mekanik 
Materi tentang gerbang logika telah dibahas pada bab-bab terdahulu. Pada 
materi tersebut dijelaskan tentang simbol, fungsi dan tabel kebenaran dari 
gerbang logika.  
 
 
 
 
 
Tulis nama dari simbol gerbang Logika di bawah ini....! 
 
 
 ....................................... 
 ....................................... 
 ....................................... 
Coba tulis pada kertas.... gerbang logika apa saja yang anda 
ingat? dan gambarkan gerbang-gerbang logika tersebut beserta 
tabel kebenarannya...!!! 
Simbol Gerbang Logika Nama Simbol
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 ....................................... 
 ....................................... 
 ....................................... 
 ....................................... 
 
Fungsi-fungsi gerbang logika yang telah anda identifikasi adalah fungsi logika 
yang secara umum dikemas dalam sebuah...........yang bisa berisi 1 sampai 
dengan 6 gerbang dalam satu chip, tergantung jumlah input yang ada pada 
tiap gerbang. 
 
Gambar 1. IC SN7400 berisi 4 buah gerbang logika AND dua input 
Fungsi-fungsi logika juga diterapkan pada rangkaian-rangkaian saklar dalam 
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kendali industri. Saklar-saklar tersebut dirangkai sedemikian hingga 
didapatkan fungsi logika untuk merespon perubahan perlakuan pada saklar-
saklar tersebut. Berikut ini adalah komponen-komponen elektro mekanik 
yang digunakan sebagai kendali di industri: 
• Saklar NO (Normally Open) 
• Saklar NC (Normally Close) 
• Push Button NO (Normally Open) 
• Push Button NC (Normally Close) 
• Relay  
• Timer 
• Lampu 
Diagram rangkaian listrik digambarkan sebagai dua buah garis horisontal 
yang sejajar yang keduanya akan terhubung dengan komponen-komponen 
elektromekanis. Garis horisontal bagian atas menggambarkan jalur sumber 
tegangan (Line), sedangkan garis horisontal bagian bawah adalah 
menggambarkan jalur pembumian/Ground (GND). Rangkaian gambar kendali 
elektromekanis degan fungsi logika ditunjukkan oleh gambar berikut ini. 
 
Gambar 2. Rangkaian Kontrol Elektromekanis dengan fungsi logika AND 
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Bagaimana fungsi-fungsi logika dapat dibuat menggunakan 
komponen-komponen elektromekanis pada rangkaian listrik? 
 
 
 
 
 
 
 
 
 
 
Merencanakan Rangkaian Kontrol Elektromekanis dengan Fungsi 
Logika 
Untuk memahami rangkaian kontrol elektromekanis dengan fungsi logika 
silahkan menyalakan komputer masing-masing dan jalankan program 
LSI2M (learning Style Integrated Instructional Media) yang telah diinstall 
dikomputer anda. Didalam program ini akan juga dilakukan pre-tes dan 
asesmen terhadap gaya belajar anda.  
Berikut ini langkah-langkah yang dapat anda lakukan untuk menjalankan 
program LSI2M: 
1. Klik Icon program LSI2M pada desktop di komputer. 
Tulislah apa saja  yang menjadi pertanyaan anda sekarang? 
1. Bagaimana bentuk rangkaian saklar untuk fungsi logika 
NOT? 
2. .................................................................................................. 
3. .................................................................................................. 
4. .................................................................................................. 
5. ..................................................................................................  
6. .................................................................................................. 
7. .................................................................................................. 
Permasalahan 
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2. Klik menu bar Home, kemudian klik Login, atau anda bisa meng 
Klik Login Button. 
 
3. Kemudian akan muncul dialog menu Login, isikan username dan 
pasword yang telah diberikan, masuklah sebagai student. 
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4. Jika anda adalah pengguna yang baru pertama kali 
mengoperasikan software LSI2M maka anda diarahkan untuk 
melakukan pre-tes terlebih dahulu, klik OK dan lanjutkan dengan 
meng-klik Pre-tes Button. 
 
5. Kemudian akan muncul dialog box konfirmasi apakah anda sudah 
siap melakukan pre-tes, jika sudah siap klik Start dan kerjakan pre-
tes. 
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6.  Setelah itu akan muncul menu pre-test 
 
 
Kerjakan satu demi satu pertanyaan dalam pre-test dengan 
memilih jawaban yang paling sesuai, kemudian klik tombol submit 
answer. 
 
7. Setelah anda selesai mengerjakan pre-tes maka akan muncul 
pesan bahwa anda telah mengerkalan pre-tes kemudian klik OK. 
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8. Button Assesmen akan aktif dan selanjutnya anda bisa melakukan 
asesmen gaya belajar (asesmen gaya belajar ini untuk melihat 
gaya belajar apa yang anda miliki).  
Klik button Asesmen gaya belajar yang telah aktif . 
 
 
9. Kemudian akan muncul dialog menu untuk menanyakan apakah 
sudah anda siap untuk mengerjakan. Klik Start. 
 
 
10. Menu asesmen gaya belajar akan ditampilkan dilayar anda 
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Kerjakan satu demi satu pertanyaan dalam asesmen gaya belajar 
dengan memilih jawaban yang paling sesuai dengan yang anda 
lakukan pada saat belajar, kemudian klik tombol submit answer. 
 
11. Setelah anda selesai mengerjakan asesmen gaya belajar maka 
akan muncul hasil gaya belajar yang anda miliki. Skor tertinggi 
menunjukkan gaya belajar seseorang. 
Sebagai contoh gambar dibawah ini menunjukkan bahwa nilai skor 
visual adalah tertinggi sehingga dapat disimpulkan bahwa gaya 
belajar anda adalah visual. 
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12. Hasil asesmen ini akan mengaktfkan tombol pembelajaran yang 
sesuai dengan gaya belajar yang anda miliki. 
  
13. Klik tombol pembelajaran yang aktif tersebut untuk memulai 
pembelajaran. Sehingga muncul layar pembelajaran yang sesuai 
dengan gaya belajar anda. Klik tombol Lesson1 untuk memulai 
pembelajaan pertama. 
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14. Setelah anda meng Klik tombol Lesson 1 maka akan muncul 
pembelajaran yang sesuai dengan gaya belajar anda. Berikut ini 
adalah tampilan pembelajaran yang sesuai dengan gaya belajar 
visual. 
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15. Ikuti dan amati dengan seksama pembelajaran yang ditayangkan. 
16. Bila anda merasa belum jelas dan waktu yang disediakan cukup, 
anda dapat memutar kembali pembelajaran yang belum jelas. 
17. Dari pembelajaran yang anda ikuti kumpulkan dan analisis semua 
informasi yang anda peroleh. 
 
Mengumpulkan dan Menganalisis Data Rangkaian Kontrol 
Elektromekanis Sesuai Fungsi Logika. 
Jelaskan dan gambar kembali rangkaian kontrol elektromekanis sesuai 
fungsi logikanya   ! 
 
 
 
 ....................................... 
 ....................................... 
 ....................................... 
 ....................................... 
Simbol Gerbang Logika 
Penjelasan dan gambar 
Rangkaian Kontrol 
Elektromekanis  
Adalah sebuah saklar NC yang 
dipasang seri dengan beban. 
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 ....................................... 
 ....................................... 
 ....................................... 
 
 
Menarik Kesimpulan 
Setelah anda mempelajari sub bab rangkaian kontrol elektromekanis 
buatlah sebuah kesimpulan dari hasil mempelajari sub bab ini. 
 
 
 
 
 
 
Penerapan dan Tindak Lanjut 
Dari kesimpulan yang telah anda ambil tentang materi rangkaian kontrol 
elektromekanis tersebut diatas diskusikan dengan teman-teman anda, 
Kesimpulan:
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bagaimana penerapan dan tindak lanjut dari materi yang anda pelajari.  
 
 
 
 
 
Post-test 
Setelah semua pembelajaran sudah anda jalankan maka anda dapat 
melakukan  pos-tes pada akhir pembelajaran. Klik Tombol Post test di 
menu bar. 
 
Penerapan rangkaian kontrol mekanis dan tindak lanjut: 
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UNIT 2 
Struktur dan Bagian PLC 
 
Merumuskan pertanyaan Sejarah PLC 
Programmable Logic Controller (PLC) adalah sebuah sistem kendali yang 
populer digunakan di dunia industri saat ini. PLC merupakan pengganti 
dari sistem kendali berbasis relaI yang terhubung secara hardwired, 
dimana relay-relay mekanik dihubungkan dengan kabel-kabel 
penghubung pada terminal kontak poin relai. 
PLC bekerja berdasar instruksi perangkat lunak yang diprogramkan ke 
sistem dalam processor PLC. PLC diprogram menggunakan bahasa 
ladder atau dikenal dengan dengan ladder  diagram yang mirip dengan 
rangkaian kelistrikan yang dipandang secara vertikal. 
Pada sub bab sebelumya telah dibahas tentang kontrol elektromekanis 
yang terdiri dari saklar-saklar mekanis dan relay.  
 
 
 
 
 
 
 
 
 
 
 
 
Gambar 3. Kontrol Panel Konvensional berisi Relay-relay Elektromekanis 
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Sejarah PLC tidak lepas dari perkembangan sistem kendali elektromekanis 
yang ada di industri. Perkembangan sistem kendali ini disebabkan oleh 
cepatnya perubahan teknologi  dan kebutuhan manusia. Jika suatu industri 
hanya mengandalkan hanya pada suatu sistem kendali yang fixed wiring 
maka industri tersebut akan tidak dapat bersaing dan merugi. Hal ini karena 
cepatnya perubahan-perubahan kebutuhan manusia yang harus dilayani 
industri, sementara kendali fixed wiring akan membutuhkan waktu dan biaya 
untuk dapat menyesuaikan algoritma yang telah didisain pada mesin untuk 
dapat berubah pada algoritma yang lain. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Akibat beberapa permasalahan yang muncul ketika menerapkan kendali 
konvensional (fixed wiring)  beberapa insinyur dari suatu perusahaan mulai 
memikirkan sistem kendali pengganti yang mempunyai fitur yang dapat 
mengatasi segala kelemahan pada sistem kendali fixed wiring. 
 
Rumuskan beberapa permasalahan apabila suatu industri    
menggunakan kendali fixed wiring (kendali konvensional) terkait 
dengan beberapa poin dibawah ini. 
1. Perawatan dan Perbaikan :........................................................... 
2. Biaya : ........................................................... 
3. Lingkungan : ........................................................... 
4. Operator dan teknisi : ........................................................... 
5. Keberlanjutan sistem  : ........................................................... 
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Sistem kendali konvensional dikemas dalam lemari kendali dengan 
ukuran sangat besar. Ukuran yang besar karena seluruh fungsi pengendalian 
diimplementasik oleh relay-relay elektromekanis. Dalam beberapa kasus 
kendali konvensional memiliki masalah ketika ada perubahan pada algoritma 
sistem. Perubahan pada algoritma yang sedikit saja akan mengakibatkan 
perubahan pada koneksi pengkabelan relai-relai yang berakibat perubahan 
sistem secara keseluruhan.  
Pada perusahaan otomotif atau industri manufaktur lainnya perubahan pada 
sistem prosesnya akan sangat cepat, hal ini terjadi karena perusahaan harus 
mengikuti perubahan disain produk berdasar keinginan konsumen. 
Cari dan tuliskan tentang sejarah munculnya sistem kendali PLC, sertakan 
sumber dimana anda dapatkan. 
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________
_______________________(sumber:.......) 
Sejarah penggunaan PLC dimulai ketika ...    
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Perubahan pada sistem proses produksi akan diikuti oleh algoritma sistem 
kendali mesin produksi. Apabila mesin produksi masih dikendalikan oleh 
kendali konvensional maka perubahan disain produk akan merubah algoritma 
mesin produksi. Dengan demikian  kendali panel relai konvensional  sangat 
tidak fleksibel. 
Mengumpulkan dan Menganalisis Penggunaan PLC 
1. Kerugian-kerugian penggunaan panel konvensional 
 
 
 
NO PERNYATAAN Ya Tidak 
1 
Terlalu banyak kabel yang digunakan didalam 
panel 
√ 
 
2 Modifikasi dapat dilakukan dengan mudah.   
3 Penyelesaian masalah kerusakan  lebih sulit.   
4 
Kebutuhan daya cukup tinggi, karena komsumsi 
coil kontaktor. 
  
5 
Waktu berhenti mesin (machine downtime) 
biasanya lebih lama ketika masalah timbul 
  
6 
Membutuhkan waktu yang cepat dalam proses 
perawatan dan modifikasi. 
  
 
 
Carilah informasi terkait beberapa kerugian pada penggunaan kendali 
panel konvensional berilah centang pada pernyataan dibawah ini. 
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2. Keuntungan Penggunaan PLC 
 
 
 
No PERNYATAAN YA TIDAK 
1 Pengkabelan dapat dikurangi sampai 80% 
2 Konsumsi daya sangat besar 
3 Fungsi self diagnostic PLC memberikan kemudahan 
dan dan kecepatan dalam troubleshooting sistem. 
4 Modifikasi lebih mudah dikerjakan  
5 Cycle time mesin  sangat tingi  jadi produktivitas 
dapat ditingkatkan. 
6 Harga relatif lebih rendah dibandingkan sistem 
konvensional  
7 Kehandalan PLC lebih rendah daripada relay 
mekanik dan timer-timer. 
8 
Print out program PLC dapat segera dicetak dalam 
orde menit, sehingga hardcopy dokumen dapat 
dengan mudah dipelihara. 
 
3. Perbedaan Kendali PLC Dan Kendali Konvensional 
 
 
Carilah informasi terkait beberapa keuntungan pada penggunaan PLC 
pada sistem kendali di industri berilah centang pada pernyataan dibawah 
ini. 
Carilah informasi terkait beberapa perbedaan penggunaan PLC dan 
kontrol konvensional pada sistem kendali di industri coret satu kata yang 
tidak sesuai pada tabel dibawah ini. 
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NO Fitur Kendali PLC 
Kendali 
Konvensional 
1. 
Wiring (Pengawatan 
/pemasangan kabel) 
Rumit/sederhana Rumit/sederhana 
2. Spare part Mudah/sulit Mudah/sulit 
3. Maintenance (pemeliharaan) Mudah/sulit Mudah/sulit 
4. Pelacakan kesalahan sistem Rumit/sederhana Rumit/sederhana 
5. Konsumsi daya Mudah/sulit Mudah/sulit 
6. Dokumentasi gambar sistem Mudah/sulit. Mudah/sulit 
7. Modifikasi sistem Cepat/lama Cepat/lama 
 
4. Struktur Dasar PLC 
PLC sesungguhnya merupakan sistem kendali mikro yang secara 
khusus didisain untuk industri, artinya seperangkat perangkat lunak dan 
keras yang diadaptasi untuk keperluan aplikasi dalam dunia industri.  
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Elemen-elemen dasar sebuah PLC ditunjukkan pada gambar berikut: 
 
 
 
 
 
 
 
 
 
CPU berfungsi untuk mengontrol dan mengawasi semua pengopersian 
dalam PLC, melaksanakan program yang disimpan didalam memory, 
memproses dan menghitung waktu memonitor waktu pelaksanaan perangkat 
lunak dan menterjemahkan program perantara yang berisi logika dan waktu 
yang dibutuhkan untuk komunikasi data dengan pemrogram. 
§ Modul CPU 
Modul CPU yang disebut juga modul Kendali atau prosesor. Unit 
pengolah pusat atau CPU merupakan otak dari sebuah Kendalier PLC. CPU 
merupakan sebuah mikroKendalier (versi mini mikroKendalier lengkap). Pada 
awalnya merupakan mikroKendalier 8-bit seperti 8051, namun saat ini bisa 
merupakan mikroKendalier 16 atau 32 bit. PLC buatan Jepang 
mikroKendalier sebagai CPUnya adalah Hitachi dan Fujitsu, sedangkan untuk 
produk Eropa banyak menggunakan Siemens dan produk Amerika 
menggunakan Motorola sebagai unit CPU.  
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CPU ini juga menangani komunikasi dengan piranti eksternal, 
interkonektivitas antar bagian-bagian internal PLC, eksekusi program, 
manajemen memori, mengawasi atau mengamati masukan dan memberikan 
sinyal ke keluaran (sesuai dengan proses atau p rogram yang dijalankan). 
Kendalier PLC memiliki suatu rutin kompleks yang digunakan untuk 
memeriksa agar dapat dipastikan memori PLC tidak rusak, hal ini dilakukan 
karena alasan keamanan. Hal ini bisa dijumpai dengan adanya indikator 
lampu pada badan PLC  sebagai indikator terjadinya kesalahan atau 
kerusakan.  
Tugas dari CPU dalam PLC adalah mengontrol dan mensupervisi semua 
operasi PLC, sebuah komunikasi internal atau "Bus System" membawa 
informasi dari dan ke CPU, I/O, dan memori. Seperti ditunjukkan pada 
gambar di bawah, bahwa CPU dihubungkan ke memori dan I/O oleh tiga 
macam Bus, yaitu: 
• Control Bus  
mengijinkan CPU mengontrol kapan harus menerima atau 
mengirimkan informasi dari salah satu yaitu I/O atau memori. 
• Address Bus  
• mengijinkan CPU untuk menetapkan alamat untuk membuka 
komunikasi pada daerah tertentu yang ada di memori atau I/O. 
• Data Bus 
mengijinkan CPU, memori dan I/O untuk saling tukar-menukar 
informasi (data). Jumlah garis paralel dalam address bus ditentukan 
oleh besarnya lokasi memori yang dapat dialamatkan, sedangkan 
ukuran dari data bus menentukan besarnya jumlah bit informasi yang 
dapat dilewatkan antara CPU, memori dan I/O. Modul CPU terdiri dari 
dua bagian:  
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Prosesor berfungsi untuk mengoperasikan dan mengkomunikasikan 
modul-modul PLC melalui bus-bus serial atau paralel yang ada 
mengeksekusi program Kendali 
1. Memori  
Memori yang berfungsi menyimpan informasi digital yang bisa diubah 
dan  berbentuk  tabel  data, register citra, atau RLL (Relay  Ladder  Logic),  
yang merupakan program pengendali proses. Untuk menyimpan program 
dan data PLC menggunakan memori semikonduktor seperti RAM (Random 
Access Memory) atau PROM (Programmable Read Only Memory) seperti 
EPROM atau EEPROM. Dalam beberapa hal RAM digunakan untuk 
pemrograman awal dan pengujian, sebab dengan menggunakan RAM ini 
dapat dengan mudah melakukan pengubahan program. RAM yang ada di 
PLC ini dilengkapi dengan backup-battery yang berfungsi untuk 
mempertahankan agar program tidak hilang ketika sumber daya PLC 
dimatikan. 
 
 
Gambar 4. Struktur memori PLC 
Memory yang terdapat dalam PLC berfungsi untuk menyimpan program 
dan memberikan lokasi-lokasi dimana hasil-hasil perhitungan dapat disimpan 
didalamnya.  Suatu peralatan yang dihubungkan ke PLC dimana megirimkan 
suatu sinyal ke PLC dinamakan peralatan input. Sinyal masuk kedalam PLC 
melalui terminal atau melalui kaki 
akan beroperasi bila tidak ada supply daya listrik. Power suplai daya listrik 
mengkonversikan suplai daya PLN (220 V) ke daya yang dibutuhkan CPU 
atau modul input /output. 
5. Bagian-Bagian PLC 
 
6. Cara Pemrograman PLC
Ladder diagram atau disebut
populer untuk membuat program PLC, yang mana tidak lain berupa simbol dari 
skema diagram rangkaian listrik. Disebut “ladder” diagram dikarenakan simbol
simbolnya tersusun seperti tangga dengan dua garis vertika
power supply) dan memiliki banyak “rungs” (garis horizontal) yang 
merepresentasikan rangkaian pengontrol. 
– kaki penghubung pada unit. PLC tidak 
 
 
Ladder Diagram 
 juga relay diagram adalah bahasa yang paling 
l (menyimbolkan 
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Bagian-bagian dari lader diagram dalam pemrograman PLC terdiri dari Symbol 
ladder diagram digunakan digunakan pada pemrograman PLC berbasis Grafis 
yaitu pada metode diagram tangga atau ladder diagram, 
Simbol ladder diagram ini terdiri dari berbagai simbol diantaranya 
yaitu : 
Load/LD 
 
Input normally open yaitu input dengan kondisi awal dalam keadaan 
terbuka. 
Load Not/LD Not 
 
 Input normally close yaitu input dengan kondisi awal dalam keadaan 
tertutup/close 
AND 
 
 Menghubungkan dua atau lebih input dalam bentuk normally open 
secara seri 
 AND Not 
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  Menghubungkan dua atau lebih input dalam bentuk normally close. 
OR 
 
 Menghubungkan dua atau lebih input dalam bentuk normally open 
secara parallel 
OR Not 
 
 Menghubungkan dua atau lebih input dalam bentuk normally close 
secara parallel. 
OUT 
 
 Sebagai output, output akan on apabila kondisi semua input 
terpenuhi. 
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OUT NOT 
 
 Sebagai output, output akan OFF apabila kondisi semua input 
terpenuhi. 
 
Timer 
 
TIMER (TIM) dan COUNTER (CNT) Timer (TIM) dan Counter (CNT) 
Timer/Counter pada PLC berjumlah 512 buah yang bernomor TC 000 
sampai dengan TC 511 (tergantung tipe PLC). Dalam satu program 
tidak boleh ada nomor Timer/Counter yang sama. Nilai Timer/Counter 
pada PLC bersifat menghitung mundur dari nilai awal yang ditetapkan 
oleh program, setelah mencapai angka nol maka contact NO 
timer/counter akan ON. Timer mempunyai batas antara 0000 sampai 
dengan 9999 dalam bentuk BCD dan dalam orde 100 ms. Sedangkan 
untuk counter mempunyai orde angka BCD dan mempunyai batas 
antara 0000 sampai dengan 9999.  
   
Counter 
Timer aktif bila kondisi eksekusi ON dan reset bila OFF. Pertama 
dieksekusi TIM mengukur SV dalam orde 0,1 detik. 
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Comparator 
Membandingkan Cp1 dan Cp2 dan hasil output ke GR, EQ dan LE 
flag dalam area SR Range: Cp1 ; data ke-1 yang dibandingkan (IO, 
AR, DM, TC, LR, #) Cp2 : data ke-2 yang dibandingkan (IO, AR, DM, 
TC, LR, #). 
 
END 
 
 Untuk mengakhiri semua instruksi pada logika pemrograman. 
 
MNEMONIC 
Kode mnemonic atau Statement List (STL), terdiri dari beberapa 
kolom instruksi. Adapun kolom-kolom tersebut terdiri dari: 
1) Operasi,  mengenai perintah yang harus dilaksanakan. Ditampilkan 
pada kolom sebelah kiri. 
2) Operand, yaitu sesuatu yang akan dioperasikan oleh operasi. Dengan 
kata lain, nilai yang akan diproses oleh operasi. Bentuknya dapat 
berupa nilai, alamat input/output, atau alamat memory. Ditampilkan 
pada kolom sebelah kanan. 
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Berikut merupakan perbandingan antara pemrograman PLC dengan 
kode mnemonic yang ditunjukkan pada Gambar 1 
 
Gambar 5. Contoh Kode Mnemonic dan Ladder  
 
Jika dilihat dari struktur keduanya dapat dikatakan mirip. Kode 
mnemonic maupun ladder diagram melaksanakan perintah operasi yang 
sama dengan ladder diagram. Perbedaannya terletak pada cara 
pemrograman. Contoh lain  pemrograman menggunakan timer dapat 
dilihat  pada gambar berikut: 
34 
 
Gambar 6. Contoh Kode Mnemonic dan Ladder 
 
 
 
1. Buatlah program dalam code mnemonic suatu sistem menggunakan prinsip 
logika AND dengan 3 input dan 1 output. 
2. Buatlah program dalam code mnemonic suatu sistem menggunakan prinsip 
logika kombinasional EX OR dengan 2 input dan  1 output. 
 
Tugas 
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PANDUAN PENGOPERASIAN 
(User’s Manual) 
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PANDUAN PENGOPERASIAN PERANGKAT LUNAK PEMBELAJARAN 
Learning Style Integrated Instructional Media 
 
1. Tampilan Awal Program 
 
 
 
 
 
 
 
 
 
 
2. Tampilan Menu “About Me” berisi tentang keterangan perangkat lunak 
pembelajaran “Learning Style Integrated Instructional Media”. 
 
 
 
 
313 
 
 
3. Tampilan Menu Login, login sebagai “Student” atau login sebagai 
“Teacher” 
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4. Pesan kesalahan ketika pengguna lupa “User name” dan “Pasword” 
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5. Ketika pengguna sukses melakukan login yang pertama kali maka ia 
akan masuk ke menu utama, sebelum mengisi form asesmen gaya 
belajar pengguna tidak dapat meng-akses menu pembelajaran.  
6. Sedangkan apabila pengguna sudah pernah melakukan login maka 
akan muncul menu yang menginformasikan gaya belajar dari 
pengguna dan pertanyaan konfirmasi apakah akan mengulang 
asesmen gaya belajar atau tidak. Apabila pengguna memilih “YES” 
maka akan menuju menuju menu asesmen gaya belajar. Apabila 
memilih “NO” maka pengguna akan masuk pada menu pembelajaran 
sesuai dengan gaya belajarnya. 
 
 
 
7. Tampilan menu informasi gaya belajar dan konfirmasi pengulangan 
asesmen gaya belajar. 
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8. Menu konfirmasi memulai asesmen gaya belajar. 
 
 
 
9. Tampilan menu pernyataan asesmen gaya belajar dengan 3 pilihan 
jawaban “sering”, “kadang-kadang”, dan “jarang”. Setelah pengguna 
meng-Klik pilihan dan meng-Klik tombol “Submit Answer” maka akan 
muncul pernyataan berikutnya. Ada 24 pernyataan yang harus diKlik 
jawabannya oleh pengguna untuk melihat gaya belajar pengguna. 
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10. Pesan kesalahan akan muncul apabila pengguna lupa meng-Klik 
pilihan jawaban. Klik “OK” untuk kembali ke pernyataan yang belum 
dijawab.  
 
 
11. Pernyataan ke 24 adalah pernyataan terakhir dari asesmen gaya 
belajar. Setelah memilih opsi jawaban dan meng-Klik tombol “Submit 
Answer” maka gaya belajar belajar dari pengguna dapat diketahui. 
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12. Tampilan menu hasil asesmen gaya belajar dengan dilengkapi skor 
untuk masing-masing tipe gaya belajar. Tipe gaya belajar dengan skor 
tertinggi menunjukkan gaya belajar dari pengguna. 
 
 
 
 
Simbol 
Visual 
Learner 
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13. Setelah pengguna melakukan asesmen gaya belajar secara mandiri, 
perangkat lunak pembelajaran akan menampilkan menu utama 
pembelajaran yang sesuai dengan gaya belajar dari pengguna. 
Apabila pengguna adalah pembelajar dengan gaya belajar visual maka 
perangkat lunak hanya menampilkan tombol menu pembelajaran 
visual. 
 
 
14. Layar pembelajaran visual menampilkan pembelajaran yang dapat 
mainkan oleh pengguna dengan gaya belajar visual. Materi dan waktu 
pembelajaran diatur oleh Guru. 
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15. Untuk mengelola proses pembelajaran guru dapat login ke perangkat 
lunak sebagai  “Guru”. 
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16. Setelah melakukan login, guru dapat mengelola proses pembelajaran, 
merencanakan pembelajaran, mengelola kelas, menyimpan materi, 
dan menguji. 
 
 
17. Pengelolaan materi pelajaran dengan membuat materi yang sesuai 
dengan gaya belajar siswa. 
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18. Pengelolaan siswa dalam pembelajaran. 
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CURRICULUM STRUCTURE OF VOCATIONAL HIGH SCHOOLS 
 
Table 9. Curriculum Structure of Vocational High Schools of Curriculum 2013.  
SUBJECT TIME ALLOCATION PER WEEK 
GROUP A 
(GENERAL) X XI XII 
1 Religion and 
Character 
Education 
3 3 3 
2 Pancasila and 
Civics Education 2 2 2 
3 Indonesian 4 4 4 
4 Indonesian 
History 4 4 4 
5 Mathematics 2 2 2 
6 English 2 2 2 
GROUP B (GENERAL) 
7 Art and Culture 2 2 2 
8 Physical, Sport, 
and Health 
Education 
3 3 3 
9 Craft and 
Entrepreneurship 2 2 2 
GROUP C (SPECIALIZATION) 
Vocational 
Specialization 
Subjects 
24 24 24 
Total Hours of 
Subjects of Groups A, 
B, C per Week 
48 48 48 
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Table 10. Curriculum Structure for Electronics Engineering Study Program of 
Vocational High Schools according to Curriculum 2013.  
SUBJECT 
GRADE 
X XI XII 
1 2 1 2 1 2 
GROUP A (COMPULSORY) 
1 Religion and 
Character 
Education 
3 3 3 3 3 3 
2 Pancasila and 
Civics Education 2 2 2 2 2 2 
3 Indonesian 4 4 4 4 4 4 
4 Indonesian 
History 4 4 4 4 4 4 
5 Mathematics 2 2 2 2 2 2 
6 English 2 2 2 2 2 2 
GROUP B (COMPULSORY) 
7 Art and Culture 2 2 2 2 2 2 
8 Physical, Sport, 
and Health 
Education 
2 2 2 2 2 2 
9 Craft and 
Entrepreneurship 3 3 3 3 3 3 
GROUP C (Vocational) 
C1. Expertise Field Basic Subject 
10 Physics 2 2 2 2 - - 
11 Chemistry 2 2 2 2 - - 
12 Engineering 
Drawing 2 2 2 2 - - 
C2. Expertise Program Basic Subject 
13 Workshop 
Technique 
Engineering 
4 4 - - - - 
14 Electrics 
Engineering 
4 4 - - - - 
15 Electronics 
Engineering 
4 4 - - - - 
16 Microprocessor 
Engineering 
4 4 - - - - 
17 Programming 
Engineering 
2 2 - - - - 
C3. Expertise Package 
 
 
Audio Video 
Engineering - - 18 18 24 24 
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SUBJECT 
GRADE 
X XI XII 
1 2 1 2 1 2 
18 Electronics 
Engineering - - 18 18 24 24 
Communication 
Electronics 
Engineering 
- - 18 18 24 24 
Mechatronics 
Engineering - - 18 18 24 24 
Autotronics 
Engineering - - 18 18 24 24 
Total   48 48 48 48 
 
 
Table 11. Subjects in the Industrial Electronics Expertise Package of Electronics 
Study Program in the Curriculum Structure of Vocational High Schools 
of Curriculum 2013. 
SUBJECT 
GRADE 
X XI XII 
1 2 1 2 1 2 
GROUP C (Vocational) 
C1. Expertise Field Basic Subject 
10 Physics 2 2 2 2 _ _ 
11 Chemistry 2 2 2 2 _ _ 
12 Engineering 
Drawing 2 2 2 2 _ _ 
Total Hours of 
Group C1 6 6 6 6 _ _ 
C2. Expertise Program Basic Subject 
13 Workshop 
Technique 
Engineering 
4 4 _ _ _ _ 
14 Electrics 
Engineering 4 4 _ _ _ _ 
15 Electronics 
Engineering 3 3 _ _ _ _ 
16 Microprocessor 
Engineering 2 2 _ _ _ _ 
17 Programming 
Engineering 2 2 _ _ _ _ 
18 Digital 
Simulation 3 3 _ _ _ _ 
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SUBJECT 
GRADE 
X XI XII 
1 2 1 2 1 2 
GROUP C (Vocational) 
C1. Expertise Field Basic Subject 
Total Hours of 
Group C2 18 18 _ _ _ _ 
C3 Vocational Competences 
Expertise Package 2: Industrial Electronics Engineering 
19 Electronic 
Circuit _ _ 8 8 _ _ 
20 Interface and 
data 
Communication 
_ _ 4 4 _ _ 
21 Actuator and 
Sensor _ _ 2 2 4 4 
22 Controlling 
System 
Engineering 
_ _ 4 4 8 8 
23 Robotic 
System 
Engineering 
_ _ _ _ 4 4 
24 Production and 
Maintenance of 
Electronic 
Devices 
_ _ _ _ 8 8 
Total Hours of 
Package 2 of 
Group C3 
  
18 18 24 24 
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Documentation 
 
 
 
Figure 1. PLC Trainer Kit as a part of Instructional Media Integrated with 
Learning Style Instrumen 
 
 
Figure 2. Trainer Kit Packaged in Briefcase
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Figure 3. Student observs the Trainer Kit in the Class 
 
Figure 4.  Introducing the Trainer Kit to the Students 
 
